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Technology, submitted the following

REPORT

[To accompany H.R. 2986]

[Including cost estimate of the Congressional Budget Office]

The Committee on Science, Space, and Technology, to whom was
referred the bill (H.R.2986) to amend the United States Energy
Storage Competitiveness Act of 2007 to establish a research, devel-
opment, and demonstration program for grid-scale energy storage
systems, and for other purposes, having considered the same, re-
ports favorably thereon with an amendment and recommends that
the bill as amended do pass.
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I. AMENDMENT

The amendment is as follows:
Strike all after the enacting clause and insert the following:

SECTION 1. SHORT TITLE.

This Act may be cited as the “Better Energy Storage Technology Act” or the

“BEST Act”.
SEC. 2. ENERGY STORAGE.

(a) IN GENERAL.—The United States Energy Storage Competitiveness Act of 2007

(42 U.S.C. 17231) is amended—

(1) by redesignating subsections (1) through (p) as subsections (p) through (t),
respectively; and

(2) by inserting after subsection (k) the following:

“(1) ENERGY STORAGE RESEARCH AND DEVELOPMENT PROGRAM.—

“(1) IN GENERAL.—Not later than 180 days after the date of enactment of the
Better Energy Storage Technology Act, the Secretary shall establish a research
and development program for energy storage systems, components, and mate-
rials across multiple program offices of the Department.

“(2) REQUIREMENTS.—In carrying out the program under paragraph (1), the
Secretary shall—

“(A) coordinate across all relevant program offices throughout the Depart-
ment, including the Office of Electricity, the Office of Energy Efficiency and
Renewable Energy, the Advanced Research Projects Agency — Energy, the
Office of Science, and the Office of Cybersecurity, Energy Security, and
Emergency Response;

“(B) adopt long-term cost, performance, and demonstration targets for dif-
ferent types of energy storage systems and for use in a variety of regions,
including rural areas;

“(C) incorporate considerations of sustainability, sourcing, recycling,
reuse, and disposal of materials, including critical elements, in the design
of energy storage systems;

“(D) identify energy storage duration needs;

“(E) analyze the need for various types of energy storage to improve elec-
tric grid resilience and reliability; and

“(F) support research and development of advanced manufacturing tech-
nologies that have the potential to improve United States competitiveness
in energy storage manufacturing.

“(3) STRATEGIC PLAN.—

“(A) IN GENERAL.—No later than 180 days after the date of enactment of
the Better Energy Storage Technology Act, the Secretary shall develop a 5-
year strategic plan identifying research, development, demonstration, and
commercial application goals for the program in accordance with this sec-
tion. The Secretary shall submit this plan to the Committee on Science,
Space, and Technology of the House of Representatives and the Committee
on Energy and Natural Resources of the Senate.

“(B) CONTENTS.—The strategic plan submitted under subparagraph (A)
shall—

“(i) identify programs at the Department related to energy storage
systems that support the research and development activities described
in paragraph (4), and the demonstration projects under subsection (m);
and

“(i1) include timelines for the accomplishment of goals developed
under the plan.

“(C) UPDATES TO PLAN.—Not less frequently than once every 3 years, the
Secretary shall submit to the Committee on Science, Space, and Technology
of the House of Representatives and the Committee on Energy and Natural
Resources of the Senate an updated version of the plan under subparagraph
(A).

“(4) RESEARCH AND DEVELOPMENT.—In carrying out the program established
in paragraph (1), the Secretary shall focus on developing—

“(A) energy storage systems that can store energy and deliver stored en-
ergy for a minimum of 6 hours in duration to balance electricity needs over
the course of a single day;

“(B) long-duration energy storage systems that can store energy and de-
liver stored energy for 10 to 100 hours in duration; and
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“(C) energy storage systems that can store energy and deliver stored en-
ergy over several months and address seasonal scale variations in supply
and demand.

“(5) TESTING AND VALIDATION.—The Secretary shall support the standardized
testing and validation of energy storage systems under the program through
collaboration with 1 or more National Laboratories, including the development
of methodologies to independently validate energy storage technologies by—

~ “(A) performance of energy storage systems on the electric grid, includ-
ing—

“(i) when appropriate, testing of application-driven charge and dis-
charge protocols;

“(i1) evaluation of power capacity and energy output;

“(iii) degradation of the energy storage systems from cycling and
aging;

“(iv) safety; and

“(v) reliability testing under grid duty cycles; and

“(B) prediction of lifetime metrics.

“(6) COORDINATION.—In carrying out this subsection, the Secretary shall co-
ordinate with—

“(A) programs and offices that aim to increase domestic manufacturing
and production of energy storage systems, such as those within the Depart-
ment and within the National Institute of Standards and Technology;

“(B) other Federal agencies that are carrying out initiatives to increase
energy reliability through the development of energy storage systems, in-
cluding the Department of Defense; and

“(C) other stakeholders working to advance the development of commer-
cially viable energy storage systems.

“('7) TECHNICAL ASSISTANCE PROGRAM.—

“(A) IN GENERAL.—The Secretary shall provide technical assistance for
commercial application of energy storage technologies to eligible entities.

“(B) TECHNICAL ASSISTANCE.—Technical assistance provided under this
paragraph—

“(1) may include assistance with—

“(I) assessment of relevant technical and geographic characteris-
tics;

“(IT) interconnection of electricity storage systems with the elec-
tric grid; and

“(III) engineering design; and

“(i1) may not include assistance relating to modification of Federal,
State, or local regulations or policies with respect to energy storage sys-
tems.

“(C) APPLICATIONS.—

“(1) IN GENERAL.—The Secretary shall seek applications for technical
assistance and grants under the program—

“(I) on a competitive basis; and

“(II) on a periodic basis, but not less frequently than once every
12 months.

“(i1) PrIORITIES.—In selecting eligible entities for technical assistance
for commercial applications, the Secretary shall give priority to eligible
entities with projects that have the greatest potential for—

“(I) strengthening the reliability and resilience of the electric grid
to the impact of extreme weather events, power grid failures, and
interruptions in supply of electricity;

“(IT) reducing the cost of energy storage systems; or

“(IIT) facilitating the use of net zero emission energy resources.

“(8) PROGRAM DEFINED.—In this subsection, the term ‘program’ means the re-
search and development program established under paragraph (1).”.

(b) ENERGY STORAGE DEMONSTRATION PROGRAM.—The United States Energy Stor-
age Competitiveness Act of 2007 (42 U.S.C. 17231), as amended, is further amended
by inserting after subsection (1), as added by subsection (a), the following:

“(m) ENERGY STORAGE DEMONSTRATION PROGRAM.—

“(1) ESTABLISHMENT.—The Secretary shall establish a competitive grant pro-
gram for the demonstration of energy storage systems, as identified by the Sec-
retary, that use either—

“(A) a single system; or

“(B) aggregations of multiple systems.

1“32) ELiGIBILITY.—Entities eligible to receive a grant under paragraph (1) in-
clude—

“(A) a State, territory, or possession of the United States;



“(B) a State energy office;

“(C) a tribal organization (as defined in section 3765 of title 38, United
States Code);

“(D) an institution of higher education (as defined in section 101 of the
Higher Education Act of 1965 (20 U.S.C. 1001));

“(E) an electric utility, including—

“(1) a rural electric cooperative;

“(i1) a political subdivision of a State, such as a municipally owned
electric utility, or any agency, authority, corporation, or instrumentality
of one or more State political subdivisions; and

“(iii) an investor-owned utility; and

“(F) a private company, such as but not limited to an energy storage com-

pany.

“(3) SELECTION REQUIREMENTS.—In selecting eligible entities to receive a
grarll)ti under this section, the Secretary shall, to the maximum extent prac-
ticable—

“(A) ensure regional diversity among eligible entities that receive the
grants, including participation by rural States and small States;

“(B) ensure that specific projects selected for grants—

“(i) expand on the existing technology demonstration programs of the
Department of Energy; and

“(i1) are designed to achieve one or more of the objectives described
in paragraph (4);

“(C) give consideration to proposals from eligible entities for securing en-
ergy storage through competitive procurement or contract for service; and

“(D) prioritize projects that leverage matching funds from non-Federal
sources.

“(4) OBJECTIVES.—Each demonstration project selected for a grant under
paragraph (1) shall include one or more of the following objectives:

“(A) To improve the security of critical infrastructure and emergency re-
sponse systems.

“(B) To improve the reliability of the transmission and distribution sys-
tem, particularly in rural areas, including high energy cost rural areas.

“(C) To optimize transmission or distribution system operation and power
quality to defer or avoid costs of replacing or upgrading electric grid infra-
structure, including transformers and substations.

“(D) To supply energy at peak periods of demand on the electric grid or
during periods of significant variation of electric grid supply or demand.

“(E) To reduce peak loads of homes and businesses, particularly to defer
or avoid investments in new electric grid capacity.

“(F) To advance power conversion systems to make the systems smarter,
m(fre efficient, able to communicate with other inverters, and able to control
voltage.

“(G) To provide ancillary services for grid stability and management.

“(H) To integrate one or more energy resources, including renewable en-
ergy resources, at the source or away from the source.

“(I) To increase the feasibility of microgrids or islanding.

“(J) To enable the use of stored energy in forms other than electricity to
support the natural gas system and other industrial processes.

“(5) RESTRICTION ON USE OF FUNDS.—Any eligible entity that receives a grant
under paragraph (1) may only use the grant to fund programs relating to the
demonstration of energy storage systems connected to the electric grid, or that
provides bi-directional energy storage capable of providing back-up energy in
the event of grid outages, including energy storage systems sited behind a cus-
tomer revenue meter.

“(6) COST SHARING.—In carrying out this section, the Secretary shall require
cost sharing under this section in accordance with section 988 of the Energy
Policy Act of 2005 (42 U.S.C. 16352).

“(7) NO PROJECT OWNERSHIP INTEREST.—The United States shall hold no eg-
uity or other ownership interest in an energy storage system for which a grant
is provided under paragraph (1).

“(8) RULES AND PROCEDURES; AWARDING OF GRANTS.—

“(A) RULES AND PROCEDURES.—Not later than 180 days after the date of
enactment of the Better Energy Storage Technology Act, the Secretary shall
adopt rules and procedures for carrying out the grant program under sub-
section (m).

“(B) AWARDING OF GRANTS.—Not later than 1 year after the date on
which the rules and procedures under paragraph (A) are established, the
Secretary shall award the initial grants provided under this section.
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“(9) REPORTS.—The Secretary shall submit to Congress and make publicly
available—

“(A) not less frequently than once every 2 years for the duration of the
grant program under subsection (m), a report describing the performance
of the grant program, including a synthesis and analysis of any information
the Secretary requires grant recipients to provide to the Secretary as a con-
dition of receiving a grant; and

“(B) on termination of the grant program under subsection (m), an assess-
ment of the success of, and education provided by, the measures carried out
by grant recipients under the grant program.

“(10) PROGRAM DEFINED.—In this subsection, the term ‘program’ means the
demonstration program established under paragraph (1).”.

(c) AUTHORIZATION OF APPROPRIATIONS.—The United States Energy Storage Com-
petitiveness Act of 2007 (42 U.S.C. 17231) is amended, in subsection (t) (as redesig-
nated by subsection (a)(1))—

(1) in paragraph (5), by striking “and” at the end;

(2) in paragraph (6), by striking the period at the end and inserting “;”; and

(3) by adding at the end the following:

“(7) the research and development program for energy storage systems under
subsection (1)—

“(A) $62,000,000 for fiscal year 2020;

“B) $ 65,100,000 for fiscal year 2021;

“C) $ 68,355,000 for fiscal year 2022;

“D) $ 71,773,000 for fiscal year 2023; and

“E) $ 75,362,000 for fiscal year 2024; and

“(8) the demonstration program for energy storage systems under subsection
(m), $50,000,000 for each of fiscal years 2020 through 2024.”.

SEC. 3. CRITICAL MINERAL RECYCLING AND REUSE RESEARCH, DEVELOPMENT, AND DEM-
ONSTRATION PROGRAM.

The United States Energy Storage Competitiveness Act of 2007 (42 U.S.C. 17231)
is amended by inserting after subsection (m), as added by section 2(b) of this Act,
the following:

“(n) CRITICAL MINERAL RECYCLING AND REUSE RESEARCH, DEVELOPMENT, AND
DEMONSTRATION PROGRAM.—

“(1) DEFINITIONS.—In this subsection:

“(A) CRITICAL MINERAL.—The term ‘critical mineral’ means any of a class
of chemical elements that have a high risk of a supply disruption and are
critical to one or more new, energy-related technologies such that a short-
age of such element would significantly inhibit large-scale deployment of
technologies that store energy.

“(B) RECYCLING.—The term ‘recycling’ means the separation of critical
minerals embedded within an energy storage system through physical or
chemical means and reuse of those separated critical minerals in other
technologies.

“(2) ESTABLISHMENT.—Not later than 180 days after the date of enactment of
the BEST Act, the Secretary shall establish a research, development, and dem-
onstration program of recycling of energy storage systems containing critical
minerals.

“(3) RESEARCH, DEVELOPMENT, AND DEMONSTRATION.—In carrying out the pro-
gram, the Secretary may focus research, development, and demonstration activi-
ties on—

“(A) technologies, process improvements, and design optimizations that
facilitate and promote recycling, including—

“(i) improvement of efficiency and rates of collection of products and
scrap containing critical minerals from consumer, industrial, and other
waste streams;

“(i1) separation and sorting of component materials in energy storage
systems containing critical minerals, including improving the
recyclability of such energy storage systems;

“liiii) safe storage of energy storage systems, including reducing fire
risk;

“(iv) safe transportation of energy storage systems and components;
and

“(v) development of technologies to advance energy storage recycling
facility infrastructure, including integrated recycling facilities that can
process multiple materials;

“(B) research and development of technologies that mitigate emissions
and environmental impacts that arise from recycling, including disposal of
toxic reagents and byproducts related to recycling processes;
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“(C) research and development of technologies to enable recycling of crit-
ical materials from batteries in electric vehicles;

“(D) research on and analysis of non-technical barriers to improving the
transportation of energy storage systems containing critical minerals; and

“(E) research on technologies and methods to enable the safe disposal of
energy storage systems containing critical minerals, including waste mate-
rials and components recovered during the recycling process.

“(4) REPORT TO CONGRESS.—Not later than 2 years after the date of enact-
ment of the BEST Act, and every 3 years thereafter, the Secretary shall submit
to the Committee on Science, Space, and Technology of the House of Represent-
atives and the Committee on Energy and Natural Resources of the Senate a re-
port summarizing the activities, findings, and progress of the program.

“(0) DEFINITIONS.—For purposes of subsections (1), (m), and (n), the following defi-
nitions apply:

“(1) ENERGY STORAGE SYSTEM.—The term ‘energy storage system’ means a
system, equipment, facility, or technology relating to the electric grid that—

“(A) is capable of absorbing energy, storing such energy for a period of
time, and dispatching such energy after storage; and

“(B) uses a mechanical, electrical, chemical, electrochemical, or thermal
process to store such energy, or any other process that the Secretary deter-
mines relevant.

“(2) IsLAND.—The term ‘island’ means one or more distributed generators or
energy storage systems that continues to power a location in the absence of elec-
tricity from the electric grid.

“(3) MICROGRID.—The term ‘microgrid’ means an integrated energy system
consisting of inter-connected loads and distributed energy resources, including
generators and energy storage systems, within clearly defined electrical bound-
aries that—

“(A) acts as a single controllable entity with respect to the grid;

“(B) can connect and disconnect from the grid to operate in either grid-
connected mode or island-mode; or

“(C) can operate in the absence of the grid.

“(4) NATIONAL LABORATORY.—The term ‘national laboratory’ has the meaning
given the term in section 2 of the Energy Policy Act of 2005 (42 U.S.C. 15801).”.

II. PURPOSE OF THE BILL

The purpose of the Better Energy Storage Technology Act (H.R.
2986) is to amend the United States Energy Storage Competitive-
ness Act to authorize a cross-cutting, research, development, and
demonstration program to further the development of a variety of
energy storage technologies. H.R. 2986 is sponsored by Mr. Foster
and cos-sponsored by Mr. Casten, Ms. Herrera Beutler, Mr. Gon-
zalez, Mr. Fitzpatrick, Mr. Welch, Mr. Bacon, Mr. Grijalva, Mr.
Crenshaw, Mr. Kennedy, Mr. Gallagher, Mr. Lipinski, Mr. Stivers,
Ms. Fletcher, Mr. McHenry, Mr. Case, Mr. Calvert, Mr. Weber, Ms.
Lee, Ms. Spanberger, Mr. Katko, Ms. Kuster, Mr. Kind, Mr.
Quigley, Ms. Lofgren, Mr. Cox, Ms. Norton, Ms. Dingell, Mr. Hime,
Ms. Haaland, Ms. Luria, Mr. Lewis, Mr. Bluemenauer, Mr. Larsen,
Mr. Smith, Ms. Stefanik, Mr. Brindsi, Mr. Cohen, Mr. Connolly,
Mr. Kim, Mr. Schneider, Ms. Beatty, Mr. Scott, Mr. Harder, Mr.
Suozzi, Mr. Keating, Mr. Meeks, Ms. Napolitano, Chairwoman
Eddie Bernice Johnson, Ms. Pingree, Mr. Price, Ms. Barragan, Mr.
Cole, Mr. Fortenberry, Mr. Meuser, Mr. McAdams, Ms. Sherrill,
Mr. Olson, Mr. DeFazio, Ms. Escobar, Mr. Steil, Mr. Soto, Ms. Chu,
Mr. Cicilline, Miss Rice, Mr. Khanna, Mr. Pocan, Mr. Crist, Mr.
Joyce, Mr. Aguilar, Ms. Brownley, Mr. Cooper, Mr. Castro, Ms.
McMorris Rodgers, Mr. Phillips, Mr. San Nicolas, Ms. Bonamici,
Mr. Thompson, Ms. Sanchez, Mr. Rose, Ms. Watson Coleman, Mr.
Golden, Mr. Pappas, Mr. Langevin, Mr. Gallego, Ms. Eshoo, Ms.
Houlahan, Mr. Doyle, Mr. Bera, Mr. Heck, Ms. Hayes, Mr. Amodei,
Ms. Jayapal, Ms. Roybal-Allard, Mr. Lujan, Mr. Horsford, Mr.
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Sherman, Mr. Curtis, Ms. Titus, Mr. Trone, Mr. Peters, Ms. Craig,
and Ms. Stevens.

III. BACKGROUND AND NEED FOR THE LEGISLATION

The Department of Energy (DOE) supports research on a variety
of energy storage systems including battery storage at the Office of
Electricity,! the Office of Science,2 and the Advanced Research
Projects Agency—Energy (ARPA-E);3 pumped-storage hydropower
at the Water Power Technologies Office;* and geothermal storage
at the Geothermal Technologies Office,> among others. Energy stor-
age technologies offer a variety of benefits, including providing
more stability for variable renewable energy generation sources
and providing a variety of other grid services such as frequency
regulation, voltage control, and load following. According to the
Congressional Research Service, energy storage systems may be a
key technology to enabling a future electric grid with low green-
house gas emissions when paired with low-emissions energy gen-
eration sources.®

In a 2017 report on electric grid resilience, the National Acad-
emies noted that energy storage systems could improve the resil-
ience of the electric grid and recommended improved modeling to
account for an electric grid system that includes significant storage
capacity; consideration of storage resources in recovery strategies
from power outages; and analyses of how electric vehicles might be
used to provide emergency power for customers.” Other reports
have indicated the need for a cross-cutting, coordinated research ef-
fort at the Department to advance energy storage systems, and an
increased focus on long-duration energy storage.®® The Better En-
ergy Storage Technology Act (H.R. 2986) incorporates many of
these recommendations by authorizing a cross-cutting research, de-
velopment, demonstration, and commercial application program to
advance a variety of energy storage technologies for these purposes.

IV. COMMITTEE HEARINGS

Pursuant to Section 103(1) of H. Res. 6, the Committee des-
ignates the following hearings as having been used to develop or
consider the legislation:

1Energy Storage, Office of Electricity, U.S. Department of Energy, https://www.energy.gov/oe/
activities/technology-development/energy-storage.

2Joint Center for Energy Storage Research, Office of Science, U.S. Department of Energy,
https:/www.jcesr.org/.

3Storage, ARPA-E, U.S. Department of Energy, https:/arpa-e.energy.gov/?q=project-tech-
areas/storage.

4 Pumped-Storage Hydropower, Water Power Technologies Office, U.S. Department of Energy,
https:/www.energy.gov/eere/water/pumped-storage-hydropower.

5GTO Announces Beyond Batteries Lab Call Selections, Geothermal Technologies Office, U.S.
Department of Energy, August 28, 2018, https://www.energy.gov/eere/geothermal/articles/gto-an-
nounces-beyond-batteries-lab-call-selections.

6 Electricity Storage: Applications, Issues, and Technologies, Congressional Research Service,
Report No. R45980, https://www.crs.gov/reports/pdf/R45980.

7Enhancing the Resilience of the Nation’s Electricity System, National Academies of Science,
Engineering, and Medicine, https://www.nap.edu/catalog/24836/enhancing-the-resilience-of-the-
nations-electricity-system.

8 Making “Beyond Lithium” a Reality: Fostering Innovation in Long-Duration Grid Storage, In-
formation Technology & Innovation Foundation, https:/itif.org/publications/2018/11/28/making-
beyond-lithium-reality-fostering-innovation-long-duration-grid.

9 Harnessing the Potential of Energy Storage, Edison Electric Institute, https:/www.eei.org/
issuesandpolicy/generation/Documents/EEI_HarnessingStorage Final.pdf.
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On July 17, 2019 the Honorable Conor Lamb presiding, the En-
ergy Subcommittee of the Committee on Science, Space, and Tech-
nology held a hearing to examine research needs to modernize and
secure our nation’s electricity grid, including energy storage. Wit-
nesses and Members discussed the need for a more coordinated in-
vestment on research and development of energy storage tech-
nologies at the Department of Energy and the need for more energy
storage demonstration projects.

WITNESSES

The Honorable Karen Evans, Assistant Secretary, Office of Cy-
bersecurity, Energy Security, and Emergency Response, U.S. De-
partment of Energy

Mr. Juan J. Torres, Associate Laboratory Director, Energy Sys-
tems Integration, National Renewable Energy Laboratory and Co-
Chair, Grid Modernization Lab Consortium

Ms. Kelly Speakes-Backman, CEO, Energy Storage Association

Ms. Katherine Hamilton, Chair, 38 North Solutions and Execu-
tive Director, Advanced Energy Management Alliance

V. COMMITTEE CONSIDERATION AND VOTES

The Energy Subcommittee of the Committee on Science, Space,
and Technology met to consider H.R. 2986 on December 19, 2019
and considered the following amendment to the bill:

Mr. Foster offered an amendment in the nature of a substitute
that would expand the activities authorized in the bill to include
a technical assistance program to aid in the commercial application
of energy storage technologies and an energy storage demonstra-
tion program. The amendment was agreed to by a voice vote.

Mr. Lamb moved that the Committee favorably report the bill,
H.R. 2986, as amended, to the Full Committee with the rec-
ommendation that the bill be approved. The motion was agreed to
by a voice vote.

The Committee on Science, Space, and Technology met to con-
sider H.R. 2986 on February 12, 2020 and considered the following
amendments to the bill:

Mr. Foster offered a Manager’s amendment that would make
technical and conforming changes to the bill. The amendment was
agreed to by a voice vote.

Mr. Tonko offered an amendment that would add a critical min-
eral recycling and reuse research, development and demonstration
program to the bill. The amendment was agreed to by a voice vote.

Ms. Sherrill offered an amendment that would add support for
research and development of advanced manufacturing technologies
to improve U.S. energy storage manufacturing competitiveness. The
amendment was agreed to by a voice vote.

Chairwoman Johnson moved that the Committee favorably re-
port the bill, H.R. 2986, as amended, to the House of Representa-
tives with the recommendation that the bill be approved. The mo-
tion was agreed to by a voice vote.

VI. SUMMARY OF MAJOR PROVISIONS OF THE BILL

The Better Energy Storage Technology (BEST) Act (H.R. 2986)
would authorize a cross-cutting, research, development, and dem-
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onstration program to further the development of a variety of en-
ergy storage systems, components, and materials. The bill also di-
rects the Secretary of Energy to develop a strategic plan for energy
storage research; to establish a technical assistance program for
the commercial application of energy storage systems; and to estab-
lish a research, development, and demonstration program for recy-
cling of energy storage systems containing critical minerals.

VII. SECTION-BY-SECTION ANALYSIS (BY TITLE AND SECTION)

Sec. 1 Short title
“Better Energy Storage Technology Act”

Sec. 2 Energy storage

This section authorizes a cross-cutting research and development
program at the Department of Energy on energy storage, including
instructing the Secretary to coordinate across relevant program of-
fices in carrying out the program and to adopt long-term cost and
performance targets for the program. Additionally, this section re-
quires the Secretary to develop a 5-year strategic plan to identify
goals and timelines for the research and development program.
Furthermore, this section instructs the Secretary to develop testing
and validation methodologies for a variety of energy storage tech-
nologies. This section also authorizes a technical assistance pro-
gram to assist with interconnection of energy storage systems with
the electric grid and assessment of technical and geographic char-
acteristics in addition to an energy storage demonstration program.
Lastly, this section authorizes the following amounts for appropria-
tions: for research and development, $62 million in fiscal year 2020
with 5% annual increases through fiscal year 2024 and for a dem-
onstration program, $50 million for each of fiscal years 2020
through 2024.

VIII. COMMITTEE VIEWS

As part of the report authorized in this legislation, the Com-
mittee intends that the Department shall study ways to stand-
ardize and streamline the process for approving interconnection of
energy storage systems onto the electric grid.

IX. CoSsT ESTIMATE

Pursuant to clause 3(c)(2) of rule XIII of the Rules of the House
of Representatives, the Committee adopts as its own the estimate
of new budget authority, entitlement authority, or tax expenditures
or revenues contained in the cost estimate prepared by the Director
of the Congressional Budget Office pursuant to section 402 of the
Congressional Budget Act of 1974.
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X. CONGRESSIONAL BUDGET OFFICE COST ESTIMATE

U.S. CONGRESS,
CONGRESSIONAL BUDGET OFFICE,
Washington, DC, June 22, 2020.
Hon. EDDIE BERNICE JOHNSON,
Chairwoman, Committee on Science, Space, and Technology,
House of Representatives, Washington, DC.

DEAR MaDAM CHAIRWOMAN: The Congressional Budget Office
has prepared the enclosed cost estimate for H.R. 2986, the BEST
Act.

If you wish further details on this estimate, we will be pleased
to provide them. The CBO staff contact is Aaron Krupkin.

Sincerely,
PHILLIP L. SWAGEL,
Director.

Enclosure.

By Fiscal Year, Mmio of Dollars 2020 2020-2025 2020-2030
Direct Spending (Qutlays) 0 b] 0
Revenues 0 0 0
Increase or Decrease (-)

in the Deficit Y 0 0
Spending Subjedt to | ® " PSR k
Appropriation {Outlays) s '572‘ : ot %ﬂmmd_

H.R. 2986 would reauthorize and expand the Department of En-
ergy’s (DOE’s) research and development (R&D) program for en-
ergy storage systems. Under the program, DOE would develop a
strategic plan, conduct research, support testing and validation of
energy storage systems, and provide technical assistance. The bill
would authorize the appropriation of specific amounts for each year
from 2020 through 2024 for those purposes. In 2020, the authoriza-
tion would be $62 million. However, DOE’s Office of Electricity has
allocated $55 million in 2020 for research on energy storage tech-
nologies. As a result, CBO estimates that H.R. 2986 would increase
authorizations in 2020 by $7 million, the difference between the
amount authorized to be appropriated in the bill and the amount
allocated for that year.

The bill also would authorize the appropriation of $50 million an-
nually through 2024 for DOE to award grants for the demonstra-
tion of energy storage systems.

Finally, H.R. 2986 would require DOE to conduct research, devel-
opment, and demonstration activities to advance the recycling of
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energy storage systems that contain critical minerals (lithium, co-
balt, nickel, graphite, etc.). Based on the cost of similar programs,
CBO estimates the authorization in 2020 would be $25 million,
with that amount increasing each year to account for anticipated
inflation.

For this estimate, CBO assumes that the bill will be enacted in
fiscal year 2020. Under that assumption, DOE could incur some
costs in 2020, but CBO expects that most of the costs would be in-
curred in 2021 and later. Based on historical spending patterns for
similar programs, CBO estimates that implementing H.R. 2986
would cost %572 million over the 2020-2025 period, assuming ap-
propriation of the authorized and estimated amounts.

The costs of the legislation, detailed in Table 1, would primarily
fall within budget function 270 (energy).

TABLE 1.—ESTIMATED INCREASES IN SPENDING SUBJECT TO APPROPRIATION UNDER H.R. 2986

By fiscal year, millions of dollars—

2020

2020 2021 2022 2023 2024 2025 %05

Energy Storage R&D:

Authorization 7 65 68 72 75 0 288
Estimated Outlays * 17 42 56 68 55 238
Demonstration Grants:
Authorization 50 50 50 50 50 0 250
Estimated Outlays * 23 43 50 54 40 215
Critical Mineral Recycling:
Estimated Authorization 25 26 26 27 27 28 159
Estimated Outlays * 12 25 26 28 28 119
Total Changes:
Estimated Authorization 82 141 144 149 152 28 697
Estimated Outlays * 52 115 132 150 123 572

Components may not sum to totals because of rounding; R&D = research and development; * = between zero and $500,000.

aH.R. 2986 would authorize the appropriation of $62 million in 2020 for the Department of Energy (DOE) to conduct energy storage R&D.
However, DOE has allocated $55 million in 2020 for those purposes. As a result, CBO estimates that H.R.2986 would increase authorizations
in 2020 by $7 million, the difference between the amount authorized to be appropriated in the bill and the amount allocated for that year.

On October 22, 2019, CBO transmitted a cost estimate for S.
1602, the BEST Act, as ordered reported by the Senate Committee
on Energy and Natural Resources on September 25, 2019. The two
pieces of legislation are similar, but each has a different scope and
would authorize the appropriation of different amounts. CBO’s cost
estimates reflect those differences.

The CBO staff contact for this estimate is Aaron Krupkin. The
estimate was reviewed by H. Samuel Papenfuss, Deputy Director
of Budget Analysis.

XI. FEDERAL MANDATES STATEMENT

H.R. 2986 contains no unfunded mandates.

XII. COMMITTEE OVERSIGHT FINDINGS AND RECOMMENDATIONS

The Committee’s oversight findings and recommendations are re-
flected in the body of this report.

XIII. STATEMENT ON GENERAL PERFORMANCE GOALS
AND OBJECTIVES

Pursuant to clause (3)(c) of House rule XIII, the goals of H.R.
2986 are to direct Federal research on energy storage systems,
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components, and materials; establish a technical assistance pro-
gram for energy storage systems; and direct a research, develop-
ment, and demonstration program on recycling of energy storage
systems containing critical minerals.

XIV. FEDERAL ADVISORY COMMITTEE STATEMENT

H.R. 2986 does not authorize any federal advisory committees.

XV. DUPLICATION OF FEDERAL PROGRAMS

Pursuant to clause 3(c)(5) of rule XIII of the Rules of the House
of Representatives, the Committee finds that no provision of H.R.
2986 establishes or reauthorizes a program of the federal govern-
ment known to be duplicative of another federal program, including
any program that was included in a report to Congress pursuant
to section 21 of Public Law 111-139 or the most recent Catalog of
Federal Domestic Assistance.

XVI. EARMARK IDENTIFICATION

Pursuant to clause 9(e), 9(f), and 9(g) of rule XXI, the Committee
finds that H.R. 2986 contains no earmarks, limited tax benefits, or
limited tariff benefits.

XVII. APPLICABILITY TO THE LEGISLATIVE BRANCH

The Committee finds that H.R. 2986 does not relate to the terms
and conditions of employment or access to public services or accom-

modations within the meaning of section 102(b)(3) of the Congres-
sional Accountability Act (Public Law 104-1).

XVIII. STATEMENT ON PREEMPTION OF STATE, LOCAL,
OR TRIBAL LAW

This bill is not intended to preempt any state, local, or tribal law.

XIX. CHANGES IN EXISTING LAW MADE BY THE BILL, AS REPORTED

In compliance with clause 3(e) of rule XIII of the Rules of the
House of Representatives, changes in existing law made by the bill,
as reported, are shown as follows (existing law proposed to be omit-
ted is enclosed in black brackets, new matter is printed in italics,
and existing law in which no change is proposed is shown in
roman):

UNITED STATES ENERGY STORAGE COMPETITIVENESS
ACT OF 2007

* * * * * * *

TITLE VI—ACCELERATED RESEARCH
AND DEVELOPMENT

* * k & * * *k
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Subtitle D—Energy Storage for
Transportation and Electric Power

* * * * * * *

SEC. 641. ENERGY STORAGE COMPETITIVENESS.

(a) SHORT TITLE.—This section may be cited as the “United
States Energy Storage Competitiveness Act of 2007”.

(b) DEFINITIONS.—In this section:

(1) CounciL.—The term “Council” means the Energy Storage
Advisory Council established under subsection (e).

(2) COMPRESSED AIR ENERGY STORAGE.—The term “com-
pressed air energy storage” means, in the case of an electricity
g;id application, the storage of energy through the compression
of air.

(3) ELECTRIC DRIVE VEHICLE.—The term “electric drive vehi-
cle” means—

(A) a vehicle that uses an electric motor for all or part
of the motive power of the vehicle, including battery elec-
tric, hybrid electric, plug-in hybrid electric, fuel cell, and
plug-in fuel cell vehicles and rail transportation vehicles;
or

(B) mobile equipment that uses an electric motor to re-
place an internal combustion engine for all or part of the
work of the equipment.

(4) IsLANDING.—The term “islanding” means a distributed
generator or energy storage device continuing to power a loca-
tion in the absence of electric power from the primary source.

(5) FLYWHEEL.—The term “flywheel” means, in the case of an
electricity grid application, a device used to store rotational ki-
netic energy.

(6) MICROGRID.—The term “microgrid” means an integrated
energy system consisting of interconnected loads and distrib-
uted energy resources (including generators and energy storage
devices), which as an integrated system can operate in parallel
with the utility grid or in an intentional islanding mode.

(7) SELF-HEALING GRID.—The term “self-healing grid” means
a grid that is capable of automatically anticipating and re-
sponding to power system disturbances (including the isolation
of failed sections and components), while optimizing the per-
formance and service of the grid to customers.

(8) SPINNING RESERVE SERVICES.—The term “spinning re-
serve services” means a quantity of electric generating capacity
in excess of the quantity needed to meet peak electric demand.

(9) ULTRACAPACITOR.—The term “ultracapacitor” means an
energy storage device that has a power density comparable to
a conventional capacitor but is capable of exceeding the energy
denscilty of a conventional capacitor by several orders of mag-
nitude.

(c) PROGRAM.—The Secretary shall carry out a research, develop-
ment, and demonstration program to support the ability of the
United States to remain globally competitive in energy storage sys-
tems for electric drive vehicles, stationary applications, and elec-
tricity transmission and distribution.
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(d) COORDINATION.—In carrying out the activities of this section,
the Secretary shall coordinate relevant efforts with appropriate
Federal agencies, including the Department of Transportation.

(e) ENERGY STORAGE ADVISORY COUNCIL.—

(1) ESTABLISHMENT.—Not later than 90 days after the date
of enactment of this Act, the Secretary shall establish an En-
ergy Storage Advisory Council.

(2) COMPOSITION.—

(A) IN GENERAL.—Subject to subparagraph (B), the
Council shall consist of not less than 15 individuals ap-
pointed by the Secretary, based on recommendations of the
National Academy of Sciences.

(B) ENERGY STORAGE INDUSTRY.—The Council shall con-
sist primarily of representatives of the energy storage in-
dustry of the United States.

(C) CHAIRPERSON.—The Secretary shall select a Chair-
person for the Council from among the members appointed
under subparagraph (A).

(3) MEETINGS.—

(A) IN GENERAL.—The Council shall meet not less than
once a year.

(B) FEDERAL ADVISORY COMMITTEE ACT.—The Federal
Advisory Committee Act (5 U.S.C. App.) shall apply to a
meeting of the Council.

(4) PLans.—No later than 1 year after the date of enactment
of this Act and every 5 years thereafter, the Council, in con-
junction with the Secretary, shall develop a 5-year plan for in-
tegrating basic and applied research so that the United States
retains a globally competitive domestic energy storage industry
for electric drive vehicles, stationary applications, and elec-
tricity transmission and distribution.

(5) REVIEW.—The Council shall—

(A) assess, every 2 years, the performance of the Depart-
ment in meeting the goals of the plans developed under
paragraph (4); and

(B) make specific recommendations to the Secretary on
programs or activities that should be established or termi-
nated to meet those goals.

(f) Basic RESEARCH PROGRAM.—

(1) Basic RESEARCH.—The Secretary shall conduct a basic re-
search program on energy storage systems to support electric
drive vehicles, stationary applications, and electricity trans-
mission and distribution, including—

(A) materials design;

(B) materials synthesis and characterization;

(C) electrode-active materials, including electrolytes and
bioelectrolytes;

(D) surface and interface dynamics;

(E) modeling and simulation; and

(F) thermal behavior and life degradation mechanisms.

(2) NANOSCIENCE CENTERS.—The Secretary, in cooperation
with the Council, shall coordinate the activities of the nano-
science centers of the Department to help the energy storage
research centers of the Department maintain a globally com-
petitive posture in energy storage systems for electric drive ve-
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hicles, stationary applications, and electricity transmission and
distribution.

(3) FUNDING.—For activities carried out under this sub-
section, in addition to funding activities at National Labora-
tories, the Secretary shall award funds to, and coordinate ac-
tivities with, a range of stakeholders including the public, pri-
vate, and academic sectors.

(g) APPLIED RESEARCH PROGRAM.—

(1) IN GENERAL.—The Secretary shall conduct an applied re-
search program on energy storage systems to support electric
drive vehicles, stationary applications, and electricity trans-
mission and distribution technologies, including—

(A) ultracapacitors;

(B) flywheels;

(C) batteries and battery systems (including flow bat-
teries);

(D) compressed air energy systems;

(E) power conditioning electronics;

(F) manufacturing technologies for energy storage sys-
tems;

(G) thermal management systems; and

(H) hydrogen as an energy storage medium.

(2) FUNDING.—For activities carried out under this sub-
section, in addition to funding activities at National Labora-
tories, the Secretary shall provide funds to, and coordinate ac-
tivities with, a range of stakeholders, including the public, pri-
vate, and academic sectors.

(h) ENERGY STORAGE RESEARCH CENTERS.—

(1) IN GENERAL.—The Secretary shall establish, through com-
petitive bids, not more than 4 energy storage research centers
to translate basic research into applied technologies to advance
the capability of the United States to maintain a globally com-
petitive posture in energy storage systems for electric drive ve-
hicles, stationary applications, and electricity transmission and
distribution.

(2) PROGRAM MANAGEMENT.—The centers shall be managed
by the Under Secretary for Science of the Department.

(3) PARTICIPATION AGREEMENTS.—As a condition of partici-
pating in a center, a participant shall enter into a participation
agreement with the center that requires that activities con-
ducted by the participant for the center promote the goal of en-
abling the United States to compete successfully in global en-
ergy storage markets.

(4) PLaNS.—A center shall conduct activities that promote
the achievement of the goals of the plans of the Council under
subsection (e)(4).

(5) NATIONAL LABORATORIES.—A national laboratory (as de-
fined in section 2 of the Energy Policy Act of 2005 (42 U.S.C.
15801)) may participate in a center established under this sub-
section, including a cooperative research and development
agreement (as defined in section 12(d) of the Stevenson-Wydler
Technology Innovation Act of 1980 (15 U.S.C. 3710a(d))).

(6) DisCLOSURE.—Section 623 of the Energy Policy Act of
1992 (42 U.S.C. 13293) may apply to any project carried out



16

through a grant, contract, or cooperative agreement under this
subsection.

(7) INTELLECTUAL PROPERTY.—In accordance with section
202(a)(i) of title 35, United States Code, section 152 of the
Atomic Energy Act of 1954 (42 U.S.C. 2182), and section 9 of
the Federal Nonnuclear Energy Research and Development Act
of 1974 (42 U.S.C. 5908), the Secretary may require, for any
new invention developed under this subsection, that—

(A) if an industrial participant is active in a energy stor-
age research center established under this subsection re-
lating to the advancement of energy storage technologies
carried out, in whole or in part, with Federal funding, the
industrial participant be granted the first option to nego-
tiate with the invention owner, at least in the field of en-
ergy storage technologies, nonexclusive licenses, and royal-
ties on terms that are reasonable, as determined by the
Secretary;

(B) if 1 or more industry participants are active in a cen-
ter, during a 2-year period beginning on the date on which
an invention is made—

(i) the patent holder shall not negotiate any license
or royalty agreement with any entity that is not an in-
dustrial participant under this subsection; and

(ii) the patent holder shall negotiate nonexclusive li-
censes and royalties in good faith with any interested
industrial participant under this subsection; and

(C) the new invention be developed under such other
terms as the Secretary determines to be necessary to pro-
mote the accelerated commercialization of inventions made
under this subsection to advance the capability of the
United States to successfully compete in global energy
storage markets.

(i) ENERGY STORAGE SYSTEMS DEMONSTRATIONS.—

(1) IN GENERAL.—The Secretary shall carry out a program of
new demonstrations of advanced energy storage systems.

(2) ScOPE.—The demonstrations shall—

(A) be regionally diversified; and

(B) expand on the existing technology demonstration
program of the Department.

(3) STAKEHOLDERS.—In carrying out the demonstrations, the
Secretary shall, to the maximum extent practicable, include
the participation of a range of stakeholders, including—

(A) rural electric cooperatives;

(B) investor owned utilities;

(C) municipally owned electric utilities;

(D) energy storage systems manufacturers;

(E) electric drive vehicle manufacturers;

(F) the renewable energy production industry;

(G) State or local energy offices;

(H) the fuel cell industry; and

(I) institutions of higher education.

(4) OBJECTIVES.—Each of the demonstrations shall include 1
or more of the following:
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(A) Energy storage to improve the feasibility of
microgrids or islanding, or transmission and distribution
capability, to improve reliability in rural areas.

(B) Integration of an energy storage system with a self-
healing grid.

(C) Use of energy storage to improve security to emer-
gency response infrastructure and ensure availability of
emergency backup power for consumers.

(D) Integration with a renewable energy production
source, at the source or away from the source.

(E) Use of energy storage to provide ancillary services,
such as spinning reserve services, for grid management.

(F) Advancement of power conversion systems to make
the systems smarter, more efficient, able to communicate
with other inverters, and able to control voltage.

(&) Use of energy storage to optimize transmission and
distribution operation and power quality, which could ad-
dress overloaded lines and maintenance of transformers
and substations.

(H) Use of advanced energy storage for peak load man-
agement of homes, businesses, and the grid.

(I) Use of energy storage devices to store energy during
nonpeak generation periods to make better use of existing
grid assets.

(j) VEHICLE ENERGY STORAGE DEMONSTRATION.—

(1) IN GENERAL.—The Secretary shall carry out a program of
electric drive vehicle energy storage technology demonstra-
tions.

(2) CoNSORTIA.—The technology demonstrations shall be con-
ducted through consortia, which may include—

(A) energy storage systems manufacturers and suppliers
of the manufacturers;

(B) electric drive vehicle manufacturers;

(C) rural electric cooperatives;

(D) investor owned utilities;

(E) municipal and rural electric utilities;

(F) State and local governments;

(G) metropolitan transportation authorities; and

(H) institutions of higher education.

(3) OBJECTIVES.—The program shall demonstrate 1 or more
of the following:

(A) Novel, high capacity, high efficiency energy storage,
charging, and control systems, along with the collection of
data on performance characteristics, such as battery life,
energy storage capacity, and power delivery capacity.

(B) Advanced onboard energy management systems and
highly efficient battery cooling systems.

(C) Integration of those systems on a prototype vehicular
platform, including with drivetrain systems for passenger,
commercial, and nonroad electric drive vehicles.

(D) New technologies and processes that reduce manu-
facturing costs.

(E) Integration of advanced vehicle technologies with
electricity distribution system and smart metering tech-

nology.
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(F) Control systems that minimize emissions profiles in
cases in which clean diesel engines are part of a plug-in
hybrid drive system.

(k) SECONDARY APPLICATIONS AND DISPOSAL OF ELECTRIC DRIVE
VEHICLE BATTERIES.—The Secretary shall carry out a program of
research, development, and demonstration of—

(1) secondary applications of energy storage devices following
service in electric drive vehicles; and

(2) technologies and processes for final recycling and disposal
of the devices.

(1) ENERGY STORAGE RESEARCH AND DEVELOPMENT PROGRAM.—

(1) IN GENERAL.—Not later than 180 days after the date of
enactment of the Better Energy Storage Technology Act, the Sec-
retary shall establish a research and development program for
energy storage systems, components, and materials across mul-
tiple program offices of the Department.

(2) REQUIREMENTS.—In carrying out the program under
paragraph (1), the Secretary shall—

(A) coordinate across all relevant program offices
throughout the Department, including the Office of Elec-
tricity, the Office of Energy Efficiency and Renewable En-
ergy, the Advanced Research Projects Agency — Energy, the
Office of Science, and the Office of Cybersecurity, Energy
Security, and Emergency Response;

(B) adopt long-term cost, performance, and demonstra-
tion targets for different types of energy storage systems
and for use in a variety of regions, including rural areas;

(C) incorporate considerations of sustainability, sourcing,
recycling, reuse, and disposal of materials, including crit-
ical elements, in the design of energy storage systems;

(D) identify energy storage duration needs;

(E) analyze the need for various types of energy storage
to improve electric grid resilience and reliability; and

(F) support research and development of advanced manu-
facturing technologies that have the potential to improve
United States competitiveness in energy storage manufac-
turing.

(3) STRATEGIC PLAN.—

(A) IN GENERAL.—No later than 180 days after the date
of enactment of the Better Energy Storage Technology Act,
the Secretary shall develop a 5-year strategic plan identi-
fying research, development, demonstration, and commer-
cial application goals for the program in accordance with
this section. The Secretary shall submit this plan to the
Committee on Science, Space, and Technology of the House
of Representatives and the Committee on Energy and Nat-
ural Resources of the Senate.

(B) CONTENTS.—The strategic plan submitted under sub-
paragraph (A) shall—

(i) identify programs at the Department related to en-
ergy storage systems that support the research and de-
velopment activities described in paragraph (4), and
the demonstration projects under subsection (m); and

(it) include timelines for the accomplishment of goals
developed under the plan.
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(C) UPDATES TO PLAN.—Not less frequently than once
every 3 years, the Secretary shall submit to the Committee
on Science, Space, and Technology of the House of Rep-
resentatives and the Committee on Energy and Natural Re-
sources of the Senate an updated version of the plan under
subparagraph (A).

(4) RESEARCH AND DEVELOPMENT.—In carrying out the pro-
gram established in paragraph (1), the Secretary shall focus on
developing—

(A) energy storage systems that can store energy and de-
liver stored energy for a minimum of 6 hours in duration
to balance electricity needs over the course of a single day;

(B) long-duration energy storage systems that can store
energy and deliver stored energy for 10 to 100 hours in du-
ration; and

(C) energy storage systems that can store energy and de-
liver stored energy over several months and address sea-
sonal scale variations in supply and demand.

(5) TESTING AND VALIDATION.—The Secretary shall support
the standardized testing and validation of energy storage sys-
tems under the program through collaboration with 1 or more
National Laboratories, including the development of methodolo-
gies to independently validate energy storage technologies by—

(A) performance of energy storage systems on the electric
grid, including—

(i) when appropriate, testing of application-driven
charge and discharge protocols;

(it) evaluation of power capacity and energy output;

(iit) degradation of the energy storage systems from
cycling and aging;

(iv) safety; and

(v) reliability testing under grid duty cycles; and

(B) prediction of lifetime metrics.

(6) COORDINATION.—In carrying out this subsection, the Sec-
retary shall coordinate with—

(A) programs and offices that aim to increase domestic
manufacturing and production of energy storage systems,
such as those within the Department and within the Na-
tional Institute of Standards and Technology;

(B) other Federal agencies that are carrying out initia-
tives to increase energy reliability through the development
of energy storage systems, including the Department of De-
fense; and

(C) other stakeholders working to advance the develop-
ment of commercially viable energy storage systems.

(7) TECHNICAL ASSISTANCE PROGRAM.—

(A) IN GENERAL.—The Secretary shall provide technical
assistance for commercial application of energy storage
technologies to eligible entities.

(B) TECHNICAL ASSISTANCE.—Technical assistance pro-
vided under this paragraph—

(i) may include assistance with—
(I) assessment of relevant technical and geo-
graphic characteristics;
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(I1) interconnection of electricity storage systems
with the electric grid; and

(III) engineering design; and

(it) may not include assistance relating to modifica-
tion of Federal, State, or local regulations or policies
with respect to energy storage systems.

(C) APPLICATIONS.—

(i) IN GENERAL.—The Secretary shall seek applica-
tions for technical assistance and grants under the pro-
gram—

(I) on a competitive basis; and

(II) on a periodic basis, but not less frequently
than once every 12 months.

(ii) PRIORITIES.—In selecting eligible entities for tech-
nical assistance for commercial applications, the Sec-
retary shall give priority to eligible entities with
projects that have the greatest potential for—

(I) strengthening the reliability and resilience of
the electric grid to the impact of extreme weather
events, power grid failures, and interruptions in
supply of electricity;

(II) reducing the cost of energy storage systems;
or

(III) facilitating the use of net zero emission en-
ergy resources.

(8) PROGRAM DEFINED.—In this subsection, the term “pro-
gram” means the research and development program estab-
lished under paragraph (1).

(m) ENERGY STORAGE DEMONSTRATION PROGRAM.—

(1) ESTABLISHMENT.—The Secretary shall establish a com-
petitive grant program for the demonstration of energy storage
systems, as identified by the Secretary, that use either—

(A) a single system; or
(B) aggregations of multiple systems.

(2) ELIGIBILITY.—Entities eligible to receive a grant under
paragraph (1) include—

(A) a State, territory, or possession of the United States;

(B) a State energy office;

(C) a tribal organization (as defined in section 3765 of
title 38, United States Code);

(D) an institution of higher education (as defined in sec-
tion 101 of the Higher Education Act of 1965 (20 U.S.C.
1001));

(E) an electric utility, including—

(i) a rural electric cooperative;

(i) a political subdivision of a State, such as a mu-
nicipally owned electric utility, or any agency, author-
ity, corporation, or instrumentality of one or more State
political subdivisions; and

(iii) an investor-owned utility; and

(F) a private company, such as but not limited to an en-
ergy storage company.

(3) SELECTION REQUIREMENTS.—In selecting eligible entities
to receive a grant under this section, the Secretary shall, to the
maximum extent practicable—
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(A) ensure regional diversity among eligible entities that
receive the grants, including participation by rural States
and small States;

(B) ensure that specific projects selected for grants—

(i) expand on the existing technology demonstration
programs of the Department of Energy; and

(i) are designed to achieve one or more of the objec-
tives described in paragraph (4);

(C) give consideration to proposals from eligible entities
for securing energy storage through competitive procure-
ment or contract for service; and

(D) prioritize projects that leverage matching funds from
non-Federal sources.

(4) OBJECTIVES.—Each demonstration project selected for a
grant under paragraph (1) shall include one or more of the fol-
lowing objectives:

(A) To improve the security of critical infrastructure and
emergency response systems.

(B) To improve the reliability of the transmission and
distribution system, particularly in rural areas, including
high energy cost rural areas.

(C) To optimize transmission or distribution system oper-
ation and power quality to defer or avoid costs of replacing
or upgrading electric grid infrastructure, including trans-
formers and substations.

(D) To supply energy at peak periods of demand on the
electric grid or during periods of significant variation of
electric grid supply or demand.

(E) To reduce peak loads of homes and businesses, par-
ticularly to defer or avoid investments in new electric grid
capacity.

(F) To advance power conversion systems to make the
systems smarter, more efficient, able to communicate with
other inverters, and able to control voltage.

(G) To provide ancillary services for grid stability and
management.

(H) To integrate one or more energy resources, including
renewable energy resources, at the source or away from the
source.

(D To increase the feasibility of microgrids or islanding.

(J) To enable the use of stored energy in forms other than
electricity to support the natural gas system and other in-
dustrial processes.

(5) RESTRICTION ON USE OF FUNDS.—Any eligible entity that
receives a grant under paragraph (1) may only use the grant to
fund programs relating to the demonstration of energy storage
systems connected to the electric grid, or that provides bi-direc-
tional energy storage capable of providing back-up energy in the
event of grid outages, including energy storage systems sited be-
hind a customer revenue meter.

(6) COST SHARING.—In carrying out this section, the Secretary
shall require cost sharing under this section in accordance with
section 988 of the Energy Policy Act of 2005 (42 U.S.C. 16352).

(7) NO PROJECT OWNERSHIP INTEREST.—The United States
shall hold no equity or other ownership interest in an energy
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storage system for which a grant is provided under paragraph
(D).
(8) RULES AND PROCEDURES; AWARDING OF GRANTS.—

(A) RULES AND PROCEDURES.—Not later than 180 days
after the date of enactment of the Better Energy Storage
Technology Act, the Secretary shall adopt rules and proce-
dures for carrying out the grant program under subsection
(m).

(B) AWARDING OF GRANTS.—Not later than 1 year after
the date on which the rules and procedures under para-
graph (A) are established, the Secretary shall award the
initial grants provided under this section.

(9) REPORTS.—The Secretary shall submit to Congress and
make publicly available—

(A) not less frequently than once every 2 years for the du-
ration of the grant program under subsection (m), a report
describing the performance of the grant program, including
a synthesis and analysis of any information the Secretary
requires grant recipients to provide to the Secretary as a
condition of receiving a grant; and

(B) on termination of the grant program under subsection
(m), an assessment of the success of, and education pro-
vided by, the measures carried out by grant recipients
under the grant program.

(10) PROGRAM DEFINED.—In this subsection, the term “pro-
gram” means the demonstration program established under
paragraph (1).

(n) CRITICAL MINERAL RECYCLING AND REUSE RESEARCH, DEVEL-
OPMENT, AND DEMONSTRATION PROGRAM.—

(1) DEFINITIONS.—In this subsection:

(A) CRITICAL MINERAL.—The term “critical mineral”
means any of a class of chemical elements that have a high
risk of a supply disruption and are critical to one or more
new, energy-related technologies such that a shortage of
such element would significantly inhibit large-scale deploy-
ment of technologies that store energy.

(B) RECYCLING.—The term “recycling” means the separa-
tion of critical minerals embedded within an energy storage
system through physical or chemical means and reuse of
those separated critical minerals in other technologies.

(2) ESTABLISHMENT.—Not later than 180 days after the date
of enactment of the BEST Act, the Secretary shall establish a
research, development, and demonstration program of recycling
of energy storage systems containing critical minerals.

(3) RESEARCH, DEVELOPMENT, AND DEMONSTRATION.—In car-
rying out the program, the Secretary may focus research, devel-
opment, and demonstration activities on—

(A) technologies, process improvements, and design opti-
mizations that facilitate and promote recycling, including—

(i) improvement of efficiency and rates of collection of
products and scrap containing critical minerals from
consumer, industrial, and other waste streams;

(ii) separation and sorting of component materials in
energy storage systems containing critical minerals, in-
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cluding improving the recyclability of such energy stor-
age systems;

(iii) safe storage of energy storage systems, including
reducing fire risk;

(iv) safe transportation of energy storage systems and
components; and

(v) development of technologies to advance energy
storage recycling facility infrastructure, including inte-
grateld recycling facilities that can process multiple ma-
terials;

(B) research and development of technologies that miti-
gate emissions and environmental impacts that arise from
recycling, including disposal of toxic reagents and byprod-
ucts related to recycling processes;

(C) research and development of technologies to enable
r?cycling of critical materials from batteries in electric vehi-
cles;

(D) research on and analysis of non-technical barriers to
improving the transportation of energy storage systems con-
taining critical minerals; and

(E) research on technologies and methods to enable the
safe disposal of energy storage systems containing critical
minerals, including waste materials and components recov-
ered during the recycling process.

(4) REPORT TO CONGRESS.—Not later than 2 years after the
date of enactment of the BEST Act, and every 3 years there-
after, the Secretary shall submit to the Committee on Science,
Space, and Technology of the House of Representatives and the
Committee on Energy and Natural Resources of the Senate a re-
port summarizing the activities, findings, and progress of the
program.

(o) DEFINITIONS.—For purposes of subsections (1), (m), and (n),
the following definitions apply:

(1) ENERGY STORAGE SYSTEM.—The term “energy storage sys-
tem” means a system, equipment, facility, or technology relating
to the electric grid that—

(A) is capable of absorbing energy, storing such energy
for a period of time, and dispatching such energy after stor-
age; and

(B) uses a mechanical, electrical, chemical, electro-
chemical, or thermal process to store such energy, or any
other process that the Secretary determines relevant.

(2) ISLAND.—The term “island” means one or more distrib-
uted generators or energy storage systems that continues to
pmgzer a location in the absence of electricity from the electric
grid.

(3) MICROGRID.—The term “microgrid” means an integrated
energy system consisting of inter-connected loads and distrib-
uted energy resources, including generators and energy storage
systems, within clearly defined electrical boundaries that—

(2\) acts as a single controllable entity with respect to the
gria;

(B) can connect and disconnect from the grid to operate
in either grid-connected mode or island-mode; or

(C) can operate in the absence of the grid.
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(4) NATIONAL LABORATORY.—The term “national laboratory”
has the meaning given the term in section 2 of the Energy Pol-
icy Act of 2005 (42 U.S.C. 15801).

L)1 (p) CosT SHARING.—The Secretary shall carry out the pro-
grams established under this section in accordance with section
988 of the Energy Policy Act of 2005 (42 U.S.C. 16352).

[(m)] (g9 MERIT REVIEW OF PROPOSALS.—The Secretary shall
carry out the programs established under subsections (i), (j), and
(k) in accordance with section 989 of the Energy Policy Act of 2005
(42 U.S.C. 16353).

[(n)] (r) COORDINATION AND NONDUPLICATION.—To the max-
imum extent practicable, the Secretary shall coordinate activities
under this section with other programs and laboratories of the De-
partment and other Federal research programs.

[(0)]1 (s) REVIEW BY NATIONAL ACADEMY OF SCIENCES.—On the
business day that is 5 years after the date of enactment of this Act,
the Secretary shall offer to enter into an arrangement with the Na-
tional Academy of Sciences to assess the performance of the De-
partment in carrying out this section.

[(p)] (¢) AUTHORIZATION OF APPROPRIATIONS.—There are author-
ized to be appropriated to carry out—

(1) the basic research program under subsection (f)
$50,000,000 for each of fiscal years 2009 through 2018;

(2) the applied research program under subsection (g)
$80,000,000 for each of fiscal years 2009 through 2018; and;

(3) the energy storage research center program under sub-
section (h) $100,000,000 for each of fiscal years 2009 through
2018;

(4) the energy storage systems demonstration program under
subsection (i) %%0,000,000 for each of fiscal years 2009 through
2018;

(5) the vehicle energy storage demonstration program under
subsection (j) $30,000,000 for each of fiscal years 2009 through
2018; [and]

(6) the secondary applications and disposal of electric drive
vehicle batteries program under subsection (k) $5,000,000 for
each of fiscal years 2009 through 2018[.1;

(7) the research and development program for energy storage
systems under subsection (I)—

(A) $62,000,000 for fiscal year 2020;
(B) $ 65,100,000 for fiscal year 2021;
(C) $ 68,355,000 for fiscal year 2022;
(D) $ 71,773,000 for fiscal year 2023; and
(E) $ 75,362,000 for fiscal year 2024; and

(8) the demonstration program for energy storage systems
under subsection (m), $50,000,000 for each of fiscal years 2020
through 2024.

* * & * * * *



25

XX. PROCEEDINGS OF THE SUBCOMMITTEE MARKUP

MARKUPS:
H.R. 2986, BEST ACT;

H.R. 5374, ADVANCED GEOTHERMAL
RESEARCH AND DEVELOPMENT ACT OF 2019;
AND HR. 5428, GRID MODERNIZATION
RESEARCH AND DEVELOPMENT ACT OF 2019

MARKUP

BEFORE THE

SUBCOMMITTEE ON ENERGY
COMMITTEE ON SCIENCE, SPACE, AND
TECHNOLOGY
HOUSE OF REPRESENTATIVES

ONE HUNDRED SIXTEENTH CONGRESS

FIRST SESSION

DECEMBER 19, 2019

Serial No. CP: 116-12

Printed for the use of the Committee on Science, Space, and Technology

&

Available via the World Wide Web: http:/science.house.gov

U.S5. GOVERNMENT PUBLISHING OFFICE
WASHINGTON : 2020



26

COMMITTEE ON SCIENCE, SPACE, AND TECHNOLOGY
HON. EDDIE BERNICE JOHNSON, Texas, Chairwoman

ZOE LOFGREN, California
DANIEL LIPINSKI, Illinois
SUZANNE BONAMICI, Oregon
AMI BERA, California,

Vice Chair
CONOR LAMB, Pennsylvania
LIZZIE FLETCHER, Texas
HALEY STEVENS, Michigan
KENDRA HORN, Oklahoma
MIKIE SHERRILL, New Jersey
BRAD SHERMAN, California
STEVE COHEN, Tennessee
JERRY MCNERNEY, California
ED PERLMUTTER, Colorado
PAUL TONKO, New York
BILL FOSTER, Iilinois
DON BEYER, Virginia
CHARLIE CRIST, Florida
SEAN CASTEN, Illinois
KATIE HILL, California
BEN MCADAMS, Utah
JENNIFER WEXTON, Virginia

FRANK D. LUCAS, Oklahoma,
Ranking Member

MO BROOKS, Alabama

BILL POSEY, Florida

RANDY WEBER, Texas

BRIAN BABIN, Texas

ANDY BIGGS, Arizona

ROGER MARSHALL, Kansas

NEAL DUNN, Florida

RALPH NORMAN, South Carolina

MICHAEL CLOUD, Texas

TROY BALDERSON, Ohio

PETE OLSON, Texas

ANTHONY GONZALEZ, Ohio

MICHAEL WALTZ, Florida

JIM BAIRD, Indiana

VACANCY

VACANCY

SUBCOMMITTEE ON ENERGY
HON. CONOR LAMB, Pennsylvania, Chairman

DANIEL LIPINKSI, Illinois
LIZZIE FLETCHER, Texas
HALEY STEVENS, Michigan
KENDRA HORN, Oklahoma
JERRY MCNERNEY, California
BILL FOSTER, Illinois

SEAN CASTEN, Illinois

RANDY WEBER, Texas, Ranking Member
ANDY BIGGS, Arizona

NEAL DUNN, Florida

RALPH NORMAN, South Carolina
MICHAEL CLOUD, Texas

JIM BAIRD, Indiana

an



27

C ONTENTS

Thursday, December 19, 2019

Page
H.R. 2986—Better Energy Storage Technology Act (BEST Acl) .....oeueeverrrvcnseans 5
H.R. 5374—Advanced Geothermal Research and Development Act of 2019 ....... 35
H.R. 5428—Grid Modernization Research and Development Act of 2019 ........... 62

Appendix I: Additional Material for the Record

Letter submitted by Representative Eddie Bernice Johnson, Chairwoman,
Committee on Science, Space, and Technology, U.S. House of Representa- 102
tIVES cerccrrcrenie e tecteeearesnneeaetssonsesarsrrrens

(0119)



28

Markups on H.R. 2986, BEST Act;
H.R. 5374, Advanced Geothermal Research and
Development Act of 2019; and
H.R. 5428, Grid Modernization Research and
Development Act of 2019

THURSDAY, DECEMBER 19, 2019

HousE OF REPRESENTATIVES,
SUBCOMMITTEE ON ENERGY,
COMMITTEE ON SCIENCE, SPACE, AND TECHNOLOGY,
Washington, D.C.

The Subcommittee met, pursuant to notice, at 10:46 a.m., in
room 2318 of the Rayburn House Office Building, Hon. Conor Lamb
[Chairman of the Subcommittee] presiding.

o))
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Chairman LaMB. Good morning. The Subcommittee will come to
order. Without objection, the Chair is authorized to declare a recess
at any time. Pursuant to Committee Rule 2(e) and House Rule 11,
the Chair announces that he may postpone roll call votes. Pursuant
to notice, the Subcommittee on Energy meets to consider the fol-
lowing measures: H.R. 2986, the BEST Act; HR. 5374, the Ad-
vanced Geothermal Research and Development Act of 2019; and
I-}IC.R. 5428, the Grid Modernization Research and Development Act
of 20183.

We meet today to mark up three good bipartisan bills. The BEST
Act is authored by our colleague from Illinois, Dr. Foster. It will au-
thorize research, development, and demonstration of energy storage
technologies, specifically aiming at advanced technologies with
varying energy storage durations, and ensuring that the research
covers a diverse set of technologies, including batteries, pumped
hydro, and others. National labs, academia, private industry, and
environmental groups all deserve credit because they were all en-
gaged in the making of this bill. It is endorsed by the Energy Stor-
age Association, Chamber of Commerce, ClearPath, and Duke En-
ergy, among others.

Next is the Advanced Geothermal Research and Development Act
of 2019, and we are authorizing DOE (Department of Energy) to
research, develop, demonstrate geothermal energy technologies,
and it’s sponsored by our Ranking Member of the full Committee,
Mr. Lueas. He will talk more about it, I'm sure, but it requires
DOE to explore oil and gas technologies that could be used for geo-
thermal, advancing the use of computer modeling, establishing up
to three field research sites to advance the development and dem-
onstration of enhanced geothermal energy technologies in varying
geographies across the U.S. It’s particularly important for encour-
aging exploration of this resource in the eastern U.S. We have re-
ceived a lot of input supported by the Geothermal Resources Coun-
cil, Chamber of Commerce, ClearPath, and Third Way. Very much
appreciate Ranking Member Lucas’ effort to reach across the aisle
on this one, and that is why the Chair of the full Committee, Ms.
Johnson, is an original co-sponsor. This week of all weeks I think
we can applaud that bipartisan work.

Finally we will consider the Grid Modernization Research and
Development Act of 2019. In order for us to use all the new energy
technologies that we've been talking about and authorizing on this
Committee all year, we also need to seriously advance our electric
grid. This bill seeks to do that, addressing the R&D (research and
development). I would like to thank my colleague from Washington,
Ms. Herrera Beutler, for joining me in introducing this legislation,
and I urge my colleagues on both sides of the aisle to support it.
Look forward to advancing it out of our Subcommittee today.

[The prepared statement of Chairman Lamb follows:]

We meet today to markup three good bipartisan bills.

The first we will consider today, the Better Energy Storage Technology Act, or
BEST Act, is authored by our colleague from Illinois, Dr. Foster. The bill will au-
thorize DOE to conduct cross-cutting research, development, and demonstration of
energy stora%e technologies. Specifically, the bill authorizes research aimed to ad-
vance technologies with varying energy storage durations, and ensures research cov-

ers a diverse set of technologies, including batteries, pumped hydro systems, and
others. National labs, academia, private industry, and environmental groups were
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all engaged in the making of thig bill. The bill is now endorsed by the Energy Stor-
age Asscf{ciation, the Chamber of Commerce, ClearPath, and Duke Energy, just to
name a few.

The next bill on the roster is HLR. 5374, As its title suggests, the Advanced Geo-
thermal Research and Development Act of 2019 authorizes DOE to pursue research,
development, and demonstration of geothermal energy technologies and is sponsored
by the Ranking Member, Mr. Lucas. Amongst other activities, it requires DOE to
explore oil and gas technologies that could be used for geothermal applications and
advances the use of computer modeling to explore geothermal resources and sys-

tems.

The bill also authorizes DOE to establish up to three field research sites that will
advance the development and demonstration of enhanced geothermal energy tech-
nologies in varying geographies across the U.S, This is a particularly important ac-
tivity for spurring the exploration of this resource in the eastern U.S, The bill has
received extensive stakeholder input and is supported by the Geothermal Resources
Council, Chamber of Commerce, ClearPath, and Third Way. I appreciate Ranking
Member Lucag’s effort to reach across the aisle to cooperatively construct this bill,
and that is why the Chair of the Full Committee, Ms. Johnson, is an original co-
sponsor. I applaud their continued bipartisan work on this committee,

Finally, we will consider my own legislation: the Grid Modernization Research
and Development Act of 2019. In order for our country to utilize all the new energy
technologies that we are developing and moving to market, we will need serious ad-
vancements to our electric grid. This bill seeks to address the research and develop-
ment required to make those grid advancements. I'll speak more about this bill in
just a minute, but I would like to thank my colleague from Washington, Ms. Her-
rera Beutler, for joining me in introducing this legislation.

I urge my colleagues on both sides of the aisle to support these bills and look for-
ward to advancing them out of our Subcommittee today.

Chairman LAMB. I would now normally recognize the Ranking
Member of the Subcommittee, Mr. Weber, for opening remarks, but
I believe he’s going to submit a statement for the record before he
joins us.

[The prepared statement of Mr. Weber follows:]

Good morning. Thank you, Chairman Lamb, for the opportunity to s/)zeak on the
three bills before us today: H.R. 2986, the Better Energy Storage Technology Act,
H.R. 5374, the Advanced Geothermal Research and Development Act, and H.R, 5428,
the Grid Modernization Research and Development Act.

H.R. 2986, the Better Energy Storage Technology, or BEST Act, directs the De-
partment of Energy (DOE) to develop energy storage technologies through a cross-
cutting research, development, and demonstration program.

Today, advanced renewable and distributed energy resources are changing the
way that U.S. electricity is produced and delivered.

ut as we all know, these sources are intermittent and dependent on the sun to
shine or the wind to blow.

Without the cagacity to efficiently store this energy at the grid scale, we limit the
ability of renewable energy sources to meet U.S. energy needs. It is clear that ad-
vanced energy storage technology is the key to maximizing our clean energy re-
sources and modernizing our electric grid, without sacrificing energy reliability and
security.

That is why I'm pleased to see that the BEST Act authorizes critical, fundamental
research that will enable U.S. researchers to test and validate grid-scale systems
that gan store and generate energy over a range of time, from 6 hours to several
months.

I want to thank my colleagues Mr. Foster, Ms. Herrera Beutler, Mr. Casten, and
Mr. Gonzalez for working together to produce this bipartisan legislation,

The next bill on the docket is H.R. 5374, the Advanced Geothermal Energy Re-
search and Development Act of 2019, Introduced by Ranking Member Lucas and co-
sponsored by Chairwoman Johnson, H.R. 5374 authorizes DOE programs in a num-
ber of high-priority geothermal fechnology areas including, enhanced geothermal en-
ergy systems, subsurface technologies for geothermal energy production, reservoir
thermal energy storage, and advanced computing to accelerate the development of
geothermal energy.

This legislation also supports innovative experimental user facilities known as
“Frontier Observatory for Research in Geothermal Energy” or FORGE sites.

With limited Federal dollars and a responsibility to spend those resources wisely,
I believe that user facilities, like those authorized in this bill, can give us the high-
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est return on our investment and produce advanced energy technologies that will
greatly accelerate innovation in the private sector.

By making these strategic investments in advanced geothermal energy tech-
nologies, we can tap into a truly renewable source of baseload power that wiil help
diversify our energy portfolio and strengthen American energy independence.

The final bill we will consider today is H.R. 5428, the Grid Modernization Re-
search and Development Act of 2019, which was introduced by Chairman Lamb and
co-sponsored by Representative Herrera Beutler.

H.R. 5428, establiishes a research, development, and demonstration program at
the Department of Energy, focused on grid modeling, sensing, resilience, reliability,
and emergency response.

This work 1s already a critical priority for the Administration and the De(i)art-
ment, Through the Department-wide Grid Modernization Initiative (GMI) and the
Grid Modernization Lag Consortium (GMLC), DOE is uniquely positioned to drive
innovation in technologies that will help counter grid vulnerabilities and provide
necessary updates to our energy infrastructure.

Modernizing our grid will also require cooperation from many federal agencies,
states, and industry partners. That is why 1 am glad to see that this legislation in-
cludes a technical assistance program to identify the evolving R&D needs of U.S.
industry and the electric grid.

I want fo thank all of my colleagues involved today for putting forward 3 bipar-
tisan bills today that have been thoroughly reviewed by stakeholders and the De-
partment. Thank you and I yield back the balance of my time.

Chairman LaMB. If there are Members who wish to submit addi-
tional opening statements, your statements will be added to the
record at this point.

[The prepared statement of Chairwoman Johnson follows:]

Good afternoon and thank you, Chairman Lamb, for holding this mark-up to ad-
vance legislation that prioritizes research activities in geothermal energy produc-
tion.

Americans have used various forms of geothermal energy since the 1800s. Despite
this long history, geothermal energy technologies have largely struggled to become
or remain competitive in modern energy markets, yet huge potential exists for fur-
ther advancement and commercialization.

In my home state of Texas, there is great potential for geothermal energy produc-
tion that remains unta%ped, with naturally occurring large wells of hot water as
well as other promising heat reservoirs below the ground.

Energy produced by geothermal technologies does not emit greenhouse gases. Just
this Congress alone, this Committee has passed several bills that would reduce the
impacts of climate change. I am hoping we can help a few more along today. Addi-
tionally, not only can geothermal technologies produce clean electricity, but they can
alse be used for industrial applications, such as through heat production for manu-
facturing processes or critical mineral extraction.

These are all reasons why I am pleased these issues received serious attention
during a Subcommittee hearing held last month. That hearing brought together es-
teemed experts - one of which from the Great State of Texas I might add - who rein-
forced our understanding that geothermal energy production has huge potential as
an essential resource in our clean energy technology portfolio.

I am glad that we are addressing this important issue today by considering the
Advanced Geothermal Research and Development Act introduced by my friend Rank-
ing Member Lucas, which I am proud to co-sponsor. Thank you, Mr. Luecas, for
working with us and introducing this great piece of legislation. The bill includes re-
search initiatives on oil and gas technology transfer to geothermal research, sec-
ondary use research areas such as minerals recovery and storage, and new areas
of research in enhanced geothermal systems. It also authorizes groundbreaking new
research activities in advanced geothermal computing and data science.

I want to thank Chairman Lamb once again for convening this mark-up, and 1
look forward to continuing to work together with my colleagues on both sides of the
aisle to pass le%islation that helps advance geothermal energy as well as a broad
range of other clean energy technologies.

With that, I yield back.

[The prepared statement of Mr. Lucas follows:]

Thank you, Chairman Lamb. This morning, 1 am grateful for the opportunity to
discuss my bill, H.R. 5374, the Advanced Geothermal Researeh and Development Act
of 2019, which is cosponsored by Chairwoman Johnson and authorizes research, de-
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velopment, and demonstration of innovative geothermal energy technologies at the
Department of Energy (DOE),

Geothermal energy systems draw from the constant and naturally occurring heat
that radiates beneath the surface of the earth. This heat is a source of clean and
renewable energy that is always “on.” Our country has significant geothermal en-
ergy resources, and if harnessed correctly, these resources can provide secure, base-
load power and energy storage for Americans across the country.

Yet although the United States leads the world in installed geothermal capacity,
geothermal energy contributes less than one percent to the total utility-seale U.S.
electricity generation.

This is because today’s geothermal energy technologies are often too expensive,
time-consuming, or risky for industry to take to scale. While I've seen the potential
of geothermal energy in my district in Oklahoma, more work needs to be done to
allow the rest of the country to access the full power of this resource.

In order to effectively leverage these vast untapped energy resources, geothermal
technologies and techniques must become more efficient and less expensive for
American consumers. Fortunately, we are uniquely positioned to prioritize the basic
and early stage research that leads to groundbreaking technology.

Federally funded research programs have a history of paving the way for industry
innovation. So I am pleased to see DOE and its Geothermal Technologies Office tak-
ing the lead in this valuable science.

It is critically important to our clean energy future that they have the support
they need to pursue research that industry cannot undertake.

My legislation will provide DOE with critical funding and program direction to en-
able innovative research in advanced geothermal technologies, strengthen the U.S.
geothermal workforce, and encourage international collaboration. More specifically,
it will authorize and expand the Department’s early-stage research in enhanced geo-
thermal systems and the major user facilities needed to support this work.

H.R. 5374 will also authorize a new program in advanced geothermal computing
and data science R&D. This will leverage DOE’s best-in-the-world computational ca-
pabilities to provide geothermal researchers with modeling and simulation tools that
will allow them to more aceurately understand complex subsurface systems.

With these tools, industry can improve the next generation of geothermal energy
technologies, using advanced designs to save time and money in planning, and pro-
ducing power more efficiently with less impact on the environment.

We know that American industry has the resources to successfully commercialize
new technology. What they often lack is the infrastructure to conduct early stage
research and test new technologies. This is where DOE, the naticnal labs, and aca-
demia can help, providing experimental facilities and computational tools that will
drive costs down and innovation forward.

If we want to ensure a diverse portfolio of clean energy technologies now and in
the future, we in Congress should prioritize this important fundamental research.

I want to thank Chairwoman Johnson and her staff for working with me on this
legislation. I believe this bill is an excellent example of our shared goals on this
Committee, and 1 look forward to continuing to work with you all to support this
common sense, productive, and bipartisan legislation. I yield back the balance of my
time.

H.R. 2986

Chairman LaMB. And we will move on to consider H.R. 29886, the
BEST Act. The Clerk will report the bill.

The CLERK. H.R. 2986, a bill

[The bill follows:]
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o amend the United States Energy Storage Compefitiveness At of 2007
to establish a research, developmiont, and demonstration program for
grid-seale energy stovage systems, and for other purposes.

IN THE HOUSE OF REPRESENTATIVES

May 23,2019
My, Foster {for himself, Mr. (ASTEX of Ilinois, Ms. FIERRERA BEFTLER,
and Mr. Gonzargz of Qhio) introdused the following bill; which was re-
ferred to the Conmittee on Science, Space, and Technology

A BILL

Ty amend the United States Energy Storage Competitiveness
Act of 2007 to establish a research, development, and
demonstration program for grid-seale energy storage sys-
tems, and for other purposes.

1 Be it enacted by the Senate and House of Representa-
2 tives of the Undted States of Amervive in Congress assembled,
3 SECTION 1. SHORT TITLE,

4 This Aet may be cited as the *Better Energy Storage
5 Technology Aet” or the “BEST Aet”.
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1 SEC. 2. GRID-SCALE, ENERGY STORAGE SYSTEM RESEARCH,
2 DEVELOPMENT, AND DEMONSTRATION PRO-
3 GRAM.
4 (a) In GENERAL.—The United States Energy Stor-
5 age Competitiveness Act of 2007 (42 U.8.C. 17231) is
6 amended—
7 (1) by redesignating subsections (1) through (p)
8 as subseetions (m) through (q), respectively; and
9 (2) by inserting -after subsection (k) the fol-
10 lowing:
11 “() GRID-SCALE ENERGY STORAGE SYSTEM RE-

12 SEARCH, DEVELOPMENT, AND DEMONSTRATION PRO-

13 grAM.—

14 “(1) DEFINITIONS.—In this subsection:

15 “(A) ENERGY STORAGE SYSTEM.—The
16 term ‘enecrgy storage systerri’ means a system,
17 equipment, facility, or technology that—

18 “(i) is capable of absorbing energy,
19 storing that energy for a period of time,
20 and dispatching the stored energy; and

21 “@i){I) uses a mechanical, electrical,
22 chemical, electrochemical, or thermal proc-
23 ‘ ess to store energy that—

24 “{aa) was generated at an earlier
25 time for use at a later time; or

«HR 2986 IH
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“{bb) was generated from a me-
chanieal process, and would otherwise
be wasted, for delivery at a later time;

or

“(II) stores thermal energy for direct
use for heating or cooling at a later time
in a manner that avoids the need to use
electricity at that later time, in the same
manner as the storage and use offered by

a grid-enabled water heater.

“(B) PrograM.—The term ‘program’
means the research, development, and dem-
onstration program established under para-
graph (2)(A).

“(2) ESTABLISHMENT.—

“(A) IN GENERAL.—Not later than 180
days after the date of enactment of the BEST
Act, the Secretary shall establish within the Of-
fiee of Electricity of the Department of Energy
a research, development, and demonstration
program of grid-scale energy storage systems,
in accordance with this subsection.

“(B) GOALS, PRIORITIES, COST TAR-
GETS.—The Secretary shall develop goals, pri-

orities, and cost targets for the program.

sHR 2988 IH
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“(3) STRATEGIC PLAN.—

“(A) IN GENERAL.—Not later than 180

days after the date of enactment of the BEST

Aect, the Secretary shall submit to the Com-

mittee on Energy and Natural Resources of the

Senate and the Committee on Secience, Space,

and Technology of the Ilouse of Representa-

tives a 10-year strategic plan for the program.

“(B) ConTeENTS.—The strategic plan sub-

mitted under subparagraph (A) shall—

<HR 2986 IH

“(1) identify Department of Energy

programs that—

(1) support the research and de-
velopment activities deseribed in para-
graph (4) and the demonstration
projects under paragraph (6); and

“(II){(aa) do not support the aec-
tivities or projects deseribed in sub-
clause (I); but

“(bb) are important to the devel-
opment of grid-scale cnergy st(?rage
systems and the mission of the Office
of Electricity of the Department of
Energy, as determined by the See-
retary; and
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“(i1) include expected timelines for—

“(1) the accomplishment of rel-
evant objectives under current pro-
grams of the Department of Enpergy
relating to grid-scale energy storage
systems; and

“(I1) the commencement of any
new initiatives within the Department
of Energy relating to grid-scale energy
storage systems to accomplish those
objectives.

“(C) UPDATES TO PLAN.—Not less fre-
quently than once every 2 years, the Secretary
shall snbmit to the Committee on Energy and
Natural Resources of the Senate and the Com-
mittee on Secience, Space, and Technology of
the House of Representatives an updated 10-
year strategic plan, which shall identify, and
provide a justification for, any major deviation
from a previous strategic plan submitted under
this paragraph.

“(4) RESEARCH AND DEVELOPMENT.—In car-
rying out the program, the Secretary shall focus re-
search and development activities on developing eost-

effective energy storage systems that—

*HR 2986 TH
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“{A)(1) to balance day-seale needs, are ca-
pable of highly flexible power oufput for not
less than 6 hours; and

“(ii) have a lifetime of—

“(I) not less than 8,000 cycles of dis-
charge at full output; and
“(11) 20 years of operation;

“(B)(i) can provide power to the clectrie
grid for durations of approximately 10 to 100
hours; and

“(ii) have a lifetime of—

“(I) not less than 1,500 eycles of dis-
charge at full output; and
“(I1) 20 years of operation; and

“(C) can store energy over several months
and address seasonal scale variations in supply
and demand.

“(5) COST TARGETS.—

“(A) Ix GENERAL.—Cost targets developed
by the Secretary under paragraph (2)(B)
shall—

“(i) be for energy storage costs across

all types of energy storage technology; and

sHR 2986 IK
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‘(i1) include technology costs, installa-

tion costs, balance of services costs, and
soft costs.

“(B) TARGET UPDATES; SUBTARGETS.—

Not less frequently than once every 5 years

during the 10-year period beginning on the date

of enactment of the BEST Act, the Secretary

shall—

“HR 2988 TH

“(i) revise the cost targets developed

under paragraph (2)(B) to be more strin-

gent, based on—

“I) a technology-neutral ap-
proach that considers all types of en-
ergy storage deployment scenarios, in-
cluding individual technologies, tech-
nology combination use profiles, and
integrated control system applications;

“(I0D input from a variety of
stakeholders, including the stake-
holders deseribed in subseetion (i}(3);

“(I1I} the inclusion and use of
existing infrastructure; and

“(IV) the ability to optimize the

integration of intermitfent renewable
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energy generation technology and dis-
tributed energy resources; and
“(ii) establish cost subtargets for
technologies and applications relating fo
the energy storage systems deseribed in
paragraph (4), taking into consideration—
“(T) electricity market prices; and
#(II) the goal of being cost-com-
petitive in specific markets for eleetrie
grid products and services.
(6} DEMONSTRATION PROJECTS.—

“(A) IN GENERAL.~—Not later than Sep-
tember 30, 2023, under the program, the Sec-
retary shall, to the maximum extent practicablé,
enter info agreements to ecarry out not more
than 5 grid-scale energy storage system dem-
onstration projects.

“(B) OssecTIVES.—FEach demonstration
projeet earried out under subparagraph (A)
shall be designed to further the development of
the cnergy storage systems deseribed in para-
graph (4).

“(C) NO OWNERSHIP INTEREST.—The
Federal Government shall not hold any equity

or other ownership interest in any grid-scale en-

=HR, 2986 IH
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ergy storage system that is part of a dem-

onstration project under this paragraph.

U7} TESTING AND VALIDATION.—The Sec-
retary shall accelerate the standardized testing and
validation of grid-scale energy storage systems under
the program through collaboration with 1 or more
National Laboratories (as defined in section 2 of the
Energy Policy Act of 2005 (42 U.S.C. 15801)), in-
cluding by developing testing and evaluation meth-
odologies for—

“(A) standardized grid performance testing
for energy storage systems, materials, and tech-
nologies during each stage of development, be-
ginning with the research stage and ending with
the deployment stage, including performance
testing with charge and discharge protocols to
evaluate power capability, energy output, and
degradation during cyeling and ecalendar aging
on earliest stage commercially viable prototypes
{eommonly less than 100 kilowatts); and

“(B) accelerated life testing protocols to
predict estimated lifetime metrics with accu-
racy.

“(8) .COORDINATION.—To accelerate the devel-

opment of grid-scale evergy storage systems under

«HR 2986 IH
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the program, and pursuant to subsection (n), the

Seeretary shall coordinate with—

“(A) offices within the Department of En-
ergy conducting energy storage research, such
as the Advanced Research Projects Agency—En-
ergy, the Office of Science, and the Office of
Energy Efficiency and Renewable Energy;

“(B) Federal agencies that are carrying
out initiatives to increase energy security or re-
liability, such as the Department of Defense,
the National Science Foundation, the Federal
Energy Regulatory Commission, and the De-
partment of Homeland Security;

“(C) program offices that aim to increase
domestic manufacturing and production, such
as the Office of Advanced Manufacturing in the
Department of Energy and the National Insti-
tute of Standards and Technology in the De-
partment of Commeree; and

“(D) members of private industry to ad-
vance the development of commercially viable

grid-scale energy storage systems.”.

(b) AUTHORIZATION OF APPROPRIATIONS.—The

24 United States Energy Storage Competitiveness Act of

«HR 23988 TH
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1 2007 (42 U.8.C. 17231) is amended, in subsection (q) (as

2 redesignated by subsection (a)(1})—

3

o Qo s N W

(1) in paragraph (5), by striking “and” at the
end;

{2) in paragraph (6}, by striking the period at
| the end and inserting *; and”; and

(3) by adding at the end the following:

“(7) the research, development, and demonstra-
tion program of grid-scale energy storage systems
under subsection (1) $60,000,000 for each of fiscal

years 2020 through 2024.”.
O

«HR 2986 IX
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Chairman LaMB. Without objection, the bill is considered as read,
and open to amendment at any point. I recognize the gentleman
from Illinois to present any remarks on the bill.

Mr. FosTER. Thank you, Chairman Lamb, and Ranking Member
Weber. I am proud that the Committee today is advancing H.R.
2986, the bipartisan Better Energy Storage Act, or so-called BEST
Act, led by myself, Mr. Casten, Ms. Herrera Beutler, and Mr. Gon-
zalez. I want to thank my friends on the other side of the aisle for
working with me to develop a hill that will address grid resiliency
and climate change—two of the critically important issues facing
our country today. Developing advanced energy storage tech-
nologies will allow us to modernize our electric grid and reduce our
dependence on fossil fuels.

I'll speak more on the bill when I introduce an amendment in the
nature of a substitute, but in the meantime, I urge all my col-
leagues to support this bill, and yield back.

Chairman LAMB. Thank you, Dr. Foster. Anyone else have any-
thing to add on this bill? No? We will now proceed with the amend-
ments in the order of the roster. The first amendment on the roster
is an amendment in the nature of a substitute offered by the gen-
tleman from Illinois. He is recognized to offer an amendment.

Mr. FOSTER. I have an amendment at the desk.

Chairman LAMB. The Clerk will report the amendment.

The CLERK. Amendment No. 1, amendment in the nature of a
substitute to H.R. 2986, offered by Mr. Foster.

[The amendment follows:]
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AMENDMENT IN THE NATURE OF A SUBSTITUTE
T0 H.R. 2986
OFFERED BY Mr.Foster

Strike all after the enacting clause and insert the

following:

1
2
3
4
5
6
7
8
9

10
11
12
13
14
15
16
17

SECTION 1. SHORT TITLE.

This Act may be cited as the “Better Energy Storage
Technology Act” or the “BEST Act”.

SEC. 2. ENERGY STORAGE.

{a) I GENERAL~—The United States Energy Stor-
age Competitiveness Act of 2007 (42 U.S.C. 17231) is
amended—

(1) by redesignating subsections (1) through (p)
as subsections (n} through (), respectively; and
(2) by inserting after subsection (k) the fol-

Jowing:

“(I) EXERGY STORAGE RESEARCH AND DEVELOP-
MENT PROGRAM.—

‘(1) IN GENERAL~—Not later than 180 days
after the date of enactment of the Better Energy

Storage Technology Act, the Secretary shall estab-

lish a research and development program for energy

g:\WHLCYI20319\120313.13%.xm] {75084314)
December 3, 2018 (12:27 p.m.}
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2
1 storage systems, components, and materials across
2 multiple program offices of the Department.
3 “(2) REQUIREMENTS.—In carrying out the pro-
4 gram under paragraph (1), the Secretary shall—
5 “(A) coordinate across all relevant pro-
6 gram offices throughout the Department, in-
7 cluding the Office of Electricity, the Offies of
8 Energy Efficiency and Renewable Energy, the
9 Advanced Research Projects Agency — Energy,
10 the Office of Science, and the Office of Cyberse-
11 curity, Energy Security, and Emergeney Re-
12 sponse;
13 “(B) adopt long-term cost, performance,
14 and demonstration targets for different types of
15 energy storage systems and for use in a variety
16 of regions, including rural areas; and
17 “(C) incorporate considerations of sustain-
18 ability, sourcing, recyeling, reuse, and disposal
19 of materials, including eritical elements, in the
20 design of energy storage systems;
21 } “(D) identify energy storage duration
22 needs; and
23 “(E) analyze the need for various types of
24 energy storage to improve electric grid resil-
25 ience and reliability.

gWHLCV203191120819.13%.xmi
December 3, 2019 (12:27 p.m.}
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3
““(3) STRATEGIC PLAN.—

“{A) In GENERAL—No later than 180
days after the date of enactment of the Better
Energy Storage Technology Act, the Secretary
shall develop a 5-year strategic plan identifying
research, development, demonstration, and com-
mercial application goals for the program in ae-
cordance with this section. The Seeretary shall
submit this plan to the Committee on Science,
Space, and Technology of the House of Rep-
resentatives and the Committee on Energy and
Natural Resources of the Senate.

“(B) CoNTENTS.~—The strategic plan sub-
mitted under subparagraph (A) shall—

“(i) identify programs at the Depart-
ment related to energy storage systems
that support the research and development
activities deseribed in paragraph (4), and
the demonstration projects under sub-
section (m); and

“(i1) include timelines for the accom-
plishment of poals developed under the
plan.

“(C) UPDATES TO PLAN.—Not less fre-

quently than once every 3 years, the Secretary

{75084314)
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4
shall submit to the Committee on Seience,
Space, and Technology of the House of Rep-
resentatives and the Committee on Energy and
Natural Resources of the Senate an updated
version of the plan under subparagraph {A).

“(4) RESEARCH AND DEVELOPMENT.—In car-

rying out the program established in paragraph (1),
the Secretary shall focus on developing—

““(A) energy storage systems that can store
energy and generate stored energy for a min-
imum of 6 hours in duration to balance elee-
tricity needs over the course of a single day;

“(B) long-duration energy storage systerns
that can store energy and generate stored en-
ergy for 10 to 100 hours in duration; and

“(C) energy storage systems that can store
encrgy and gencrate stored energy over several
months and address seasonal seale variations m
supply and demand.

“(5) TESTING AND VALIDATION.—The See-

retary shall support the standardized testing and
validation of energy storage systems under the pro-
gram through eollaboration with 1 or more National

Laboratories, including the development of math-

{75084314)
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5
1 odologies to independently validate energy storage
2 technologies by—
3 *(A) performance of energy storage sys-
4 tems on the electrie grid, including—
5 “{i) when appropriate, testing of ap-
6 plication-driven charge and discharge pro-
7 tocols;
8 “(ii) evaluation of power capacity and
9 energy output;
10 “(iii) degradation of the energy stor-
11 age systems from cyeling and aging;
12 “(iv) safety; and
13 “{v) reliability testing under grid duty
14 cycles; and
15 “(B) prediction of lifetime metrics.
16 “(6) COORDINATION.—In carrying out this sub-
17 section, the Secretary shall coordinate with—
18 “(A) programs and offices that aim to in-
19 crease domestic manufacturing and produetion
20 of energy storage systems, such as those within
21 the Depariment and within the National Insti-
22 tute of Standards and Technology;
23 “(B} other Federal agencies that are car-
24 rying out initiatives to inerease energy reli-
25 ability through the development of energy stor-
g WHLC\I203191120319.139.am! {75084314)
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6
age systems, including the Departmeut of De-
fense; and
“(C) other stakcholders working to ad-
vance the development of eommercially viable
energy storage systems.
“(7) TECHNICAL ASSISTANCE PROGRAM .~
“(A) INn GENERAL—The Secretary shall
provide technical assistance for commerecial ap-
plication of energy storage technologies to eligi-
ble entities.
“(B) TECHUNICAL ASSISTANCE.—Technical
assistanee provided under this paragraph—
“{1) may include assistance with—
“(I) assessment of relevant tech-
nical and geographic characteristics;
“(II) interconnection of elec-
tricity storage systems with the elee-
iric grid; and
“(TTT) engineering design; and
“(it} may not include assistance relat-
ing to modification of Federal, State, or
local regulations or policies with respect to
energy storage systems.

“(C) APPLICATIONS.—

{75084314)
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“(1) IN GENERAL—The Secretary
shall seek applications for technical assist-
ance and grants under the program—

“(I) on a eompetitive basis; and

“(II) on a periodic basis, but not
less frequently than once every 12
months.

“(ili) PRIORITIES.—In selecting eligi-
ble entities for technical assistance for
commercial applications, the Secretary
shall give priority to eligible entities with
projects that have the greatest potential
for—

*(I) strengthening the reliability
and resiliency of the electric grid to
the impact of extreme weather events,
power grid failures, and interruptions
in supply of electrieity;

“(IT) reducing the cost of energy
storage systems; or

“(III) faeilitating the use of net

zero emission energy resources.

“(8) PrROGRAM DEFINED.—In this subseetion,
the term ‘program’ means the research and develop-

ment program establishied under paragraph (1).”.

(75084314)
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8
1 (b} ENERGY STORAGE DEMONSTRATION PRO-
2 GrRAM.—The United States Energy Storage Competitive-
3 ness Aet of 2007 (42 U.B.C. 17231), as amended, is
4 amended by inserting after subsection (1) the following:
5 “(m) ENERGY STORAGE DEMONSTRATION PRO-
6 GRAM.—
7 “(1) ESTABLISHMENT.—The Secretary shall es-
B tablish a competitive grant program for the dem-
9 onstration of energy storage systems, as identified
10 by the Secretary, that use either—
11 “(A) a single system; or
12 “(B) aggregatious of multiple systems.
13 “(2) ELiciBILITY.—Entities eligible to receive a
14 grant under paragraph (1) include—
15 “(A) a State, territory, or possession of the
16 United States;
17 “(B) a State energy office;
18 “(C) a tribal organization (as defined in
19 section 3765 of title 38, United States Code);
20 “(D) an institution of higher education (as
21 defined in section 101 of the Higher Edueation
22 Act of 1965 (20 U.S.C. 1001));
23 “(E) an electric utility, including—
24 “{1) a rural electric eooperative;
g\WHLC\120315\120319,133.xmi (75084314)

December 3, 2018 (12:27 p.m.)
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“{ii) a political subdivision of a State,
such as a municipally owned electric util-
ity, or any agency, authority, corporation,
or instrumentality of cne or more State po-
litical subdivisions; and

“(iii) an investor-owned utility; and
“(F} a private company, such as but not

limited to an energy storage company.

“(3) SELECTION REQUIREMENTS.~~—In selecting
eligible entities to receive a grant under this section,
the Secretary shall, to the maximum extent prac-
ticable-—

“(A) ensure regional diversity among eligi-
ble entities that receive the grants, including
participation by rural States and small States;

“(B) ensure that specific projeets selected
for grants—

“{1) expand on the existing technology
demonstration programs of the Depart-
ment of Energy; and

“{ii) arc designed to achieve one or
more of the ohjectives described in para-
graph (4);

“(C) give consideration to proposals from

eligible entities for securing emergy storage

g:\WHLCA1203191120319.139.%mi {75084314)

December 3, 2018 (12:27 p.m.}
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through ecompetitive procurement or contract
for service; and

“(D) prioritize projects that leverage
matching funds from non-Federal sources.

“(4) OBJECTIVES.—Each demonstration project

selected for a grant under paragraph (1) shall in-

clude one or more of the following objectives:

“(A) To improve the security of critical in-
frastrueture and emergency response systems.

“(B) To improve the reliability of the
transmission and distribution system, partieu-
larly in rural areas, including high energy cost
rural areas.

“(C) To optimize transmission or distribu-
tion system operation and power quality to
defer or avoid eosts of replacing or upgrading
electric grid infrastructure, including trans-
formers and substations.

“(D) To supply energy at peak periods of
demand on the eleetric grid or during periods of
significant variation of electric grid supply or
demand.

“(E} To reduce peak loads of homes and
businesses, partieularly to defer or avoid hivest-

ments in new electric grid eapacity.

(75084314)
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“(F") To advance power conversion systems
to make the systems smarter, more efficient,
able to eommunicate with other inverters, and
able to control voltage.

“(3) To provide aneillary services for grid
stability and management.

“(I1} To integrate one or more energy re-
sources, including renewable energy resources,
at the source or away from the source.

“I) To increase the feasibility of
microgrids or islanding.

“(d) To enable the use of stored energy in
forms other than eleetricity to support the nat-
ural gas system and other industrial processes.

(5) RESTRICTION ON USE OF FUNDS.—Any cl-

igible entity that receives a grant under paragraph
{1) may only use the grant to fuud programs relat-
ing to the demonstration of energy storage systems
connected to the electrie grid, or that provides bi-di-
rectional energy storage capable of providing back-
up energy in the event of grid outages, including en-
ergy storage systems sited behind a customer rev-

enue meter.

“(6) FEDERAL COST SHARE.—The Federal cost

share of a project carried out with a grant under

(75084314)
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paragraph (1) shall be not more than 50 percent of
the total costs incurred in connection with the devel-
opment, eonstruction, acquisition of components for,

or engineering of a demonstration project.

“(7) NO PROJECT OWNERSHIP INTEREST.—The

United States shall hold no equity or other owner-
ship interest in an energy storage system for which

a grant is provided under paragraph (1).

“(8) RULES AND PROCEDURES; AWARDING OF

GRANTS.—

“(A) RULES AND PROCEDURES.—Not later

than 180 days after the date of enactment of
the Better Energy Storage Technology Act, the
Secretary shall adopt rules and procedures for
carrying out the pgrant program under sub-
section (m).

“(B) AWARDING OF GRANTS.—Not later

than 1 year after the date on which the rles
and procedures under paragraph (A) are estab-
lished, the Secretary shall award the initial
erants provided under this section.

“(9) REPORTS.—The Secretary shall submit to

Congress and make publicly available-—

“(A) not less frequently than once every 2

years for the duration of the grant program

{75084314)
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under subsection (m), a report describing the
performance of the grant program, ineluding a
synthesis and analysis of any information the
Seerctary requives grant recipients to provide to
the Seecretary as a condition of receiving a
grant; and

“(B) on termination of the grant program
under subsection (m), an assessment of the sue-
cess of, and eduecation provided by, the mecas-
ures carried out by grant recipients under the
grant program.

“(10) PROGRAM DEFINED.—In this subsection,

the term ‘program’ means the demonstration pro-

gram established under paragraph (1).”.

{¢) AUTHORIZATION OF APPROPRIATIONS.—The
United States Energy Storage Competitiveness Act of
2007 (42 U.S.C. 17231) is amended, in subsection (r} (as
redesignated by subseection (a)(1))—

{1) in paragraph (5), by striking “and” at the

(2) in paragraph (6), by striking the period at

the end and inserting ; and”; and

{3) by adding at the end the following:

“(7) the research and development program for

energy storage systems under subsection (I)—

(75084314)
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1 “(A) $62,000,000 for fiscal year 2020;

2 “(B) $ 65,100,000 for fiscal year 2021;

3 “(C) $ 68,353,000 for fiscal year 2022,

4 “Dy $ 71,773,000 for fiscal ycar 2023;
5 and

6 “(E) $ 75,362,000 for fiseal year 2024.

7 *(8) the demonstration program for energy
8 storage systems under subsection {m), $50,000,000
9 for each of fiscal years 2020 through 2024.”.

10 (d) DEFINITIONS.—In this Act:

11 (1) ENERGY STORAGE SYSTEM.—The term “en-
12 ergy storage system” means a system, equipment,
13 facility, or technology relating to the electric grid
14 that—

15 (A) is eapable of absorbing energy, storing
16 such cnergy for a period of time, and dis-
17 patching such energy after storage; and

18 (B) uses a mechanical, electrical, chemieal,
19 electrochemical, or thermal process to store
20 “such energy, or any other process that the Sce-
21 retary determines relevant.
22 (2) ISLAND.~The term “‘island” means one or
23 more distributed generators or energy storage sys-
24 tems that continues to power a location in the ab-
25 senee of electricity from the electrie grid.

g:\VHLC\1203191120319.138.xmi {7508434)
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1 (3) MicROGRID.—The term “microgrid”’ means
2 an integrated energy system consisting of inter-con-
3 nected loads and distributed energy resourees, in-
4 cluding generators and energy storage systems, with-
5 in clearly defined electrical boundaries that—
6 (A) acts as a single controllable entity with
7 respect to the grid; and

8 (B) ean connect and diseonnect from the
9 grid to operate in either grid-connected mode or

10 island-mode; or
11 (C) can operate in the absence of the grid.
12 (4) NATIONAL LABORATORY.—The term ‘na-
13 tional laboratory” has the meaning given the term in
14 section 2 of the Energy Policy Act of 2005 (42

15 U.8.C. 15801).
Amend the title so as to read: “A bill to amend the
United States Energy Storage Competitiveness Act of
2007 to establish certain research and development pro-
grams related to energy storage, and for other purposes”™.
g \VHLC120319\120319.139.xmi {75084314)
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Chairman LAMB. I ask unanimous consent to dispense with the
reading. Without objection, so ordered. I recognize the gentleman
for 5 minutes to explain the amendment.

Mr. FosTER. Thank you, Mr. Chairman. Im introducing an
amendment in the nature of a substitute to H.R. 2986, the bipar-
tisan Better Energy Storage Technology Act, or BEST Act, a bill
that I introduced along with Mr. Casten, Ms. Herrera Beutler, and
Mr. Gonzalez. The bill currently has 44 other bipartisan co-spon-
sors, including Chairwoman Johnson and Ranking Member Weber
of this Committee.

The fight against climate change is one of the defining issues of
our time. We are working hard every day to develop solutions to
help address this critical issue, and energy storage is essential for
making progress toward a clean energy economy. These tech-
nologies take many forms, including battery, pumped-hydropower,
and thermal energy storage. The development of cost-effective stor-
age systems will help reduce the intermittency issues of renewable
generation sources, like wind and solar energy; and will help match
the base load sources of power, like nuclear and hydro, to the vari-
able demand of our economy; and will also help provide grid serv-
ices, such as frequency and voltage regulation, to ensure that elec-
tric consumers receive reliable and resilient power.

In my home district of Illinois, researchers at Argonne National
Lab are leading a nationwide effort to advance the state of ad-
vanced batteries, including the development of novel cathode,
anode, and electrolyte designs, as well as new material synthesis
and characterization tools. In particular, Argonne National Lab is
the home of the Joint Center for Energy Storage Research, also
known as JCESR, which is a $24 million annual investment made
by the Department of Energy to develop transformative battery
storage technologies that go beyond lithium-ion batteries. And
that’s why I'm very pleased to see the Energy Subcommittee ad-
vance the Better Energy Storage Technology Act today.

This bill sets forth a cross-cutting program at the Department of
Energy to advance a suite of storage technologies. It directs DOE
to establish a research and development program to coordinate acts
across relevant program offices to make progress toward developing
cost-effective sustainable energy storage systems, including testing
and validation activities. The bill also directs the Department to
develop a 5-year strategic plan to continue to identify and refine re-
search goals for the program. Finally, the bill authorizes an energy
storage demonstration program, as well as a technical assistance
program, to help put more energy storage systems on the electric

grid.

T'd be remiss if I did not acknowledge the hard work of my col-
league on the Science Committee, Mr. Casten, who introduced the
Promoting Grid Storage Act of 2019. His bill contained many im-
portant provisions that have been included here and to strengthen
the version of the BEST Act that we are considering in front of the
Committee today. The BEST Act now provides technical assistance
and grants, and authorizes an energy storage system demonstra-
tion program, both of which were included in the Promoting Grid
Storage Act of 2019. So I urge my colleagues to support my amend-
ment and final passage of the bill. And, with that, I yield back.
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Chairman LAMB. Is there any further discussion on the amend-
ment? Mr. Casten is recognized for 5 minutes.

Mr. CASTEN. Thank you, Chairman Lamb. There is a growing
and bipartisan recognition that grid-scale energy storage tech-
nologies will be an essential part of tomorrow’s grid, and the BEST
Act reflects that growing consensus by providing critical research
funds to help ensure that the U.S. maintains its leadership in the
grid of the future. I really want to thank my colleague, Mr. Foster,
for introducing this important piece of legislation. I am proud to be
a co-sponsor of the BEST Act, and I'm happy to see it being consid-
ered here today.

There are many benefits of energy storage technologies, but per-
haps the most critical will be the role they can play in helping us
to decarbonize the power sector, and in so doing, to combat the cli-
mate crisis. One of the largest barriers that we have to the deploy-
ment of clean energy resources is whether we have a grid that has
the requisite transmission reliability and flexibility to handle the
increases in intermittent and non-traditional power sources.

While we certainly need to invest in many different upgrades to
the grid to achieve our climate goals, we have to do grid energy
storage, because it is so hard to permit transmission, and until we
solve that permitting problem, grid-scale energy storage is going to
be the way to get that through. The sun doesn’t always shine, the
wind does not always blow, but the loads of the grid tend to be con-
sistent in ways that are not always consistent with where the gen-
eration comes from, so improved energy storage will allow for the
utilization of more intermittent power generators more efficiently,
like wind turbines and solar panels. Storage can also help increase
the reliability and resiliency of the electric system during and after
extreme weather events.

So if we want to both lower greenhouse gas emissions and main-
tain a stable grid, or, in fact, if we only want one of those things,
we must invest in far greater energy storage capacity. The transi-
tion to a low carbon, clean energy economy requires a commitment
to research, demonstration, and deployment of new and improved
energy storage systems across the grid. That's why, in addition to
being a proud supporter of the BEST Act, I was proud to introduce
H.R. 2909, the Promoting Grid Storage Act of 2019, which, among
other things, would authorize a new cross-cutting energy storage
R&D program at the Department of Energy, while providing tech-
nical assistance and competitive demonstration grants to localities,
States, Tribal governments, and private-sector actors seeking to
further develop and de-risk these technologies.

The bill would create a competitive grant program for energy
storage at the Department of Energy that would uniquely empower
local entities to identify specific demonstration projects, and com-
pete for funds at the Department of Energy, instead of waiting for
the DOE to identify potential projects to fund. Like the BEST Act,
this effort is bipartisan and bicameral, and builds upon the Presi-
dent’s budget request for greater storage R&D at the Department
of Energy. I believe that the Promoting Grid Storage Act 1s an im-
portant complementary effort to the BEST Act, and I was proud to
work with Representative Foster, Chairman Lamb, and their staffs
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to incorporate many of the key provisions from that bill into this
amendment in the nature of a substitute.

I'm glad we were able to come together on this legislation. I'd
like to sincerely thank my colleagues and their dedicated staffs for
working with me and my team to incorporate these provisions into
this amendment. I believe this makes an already important piece
of legislation all the more impactful in accomplishing the critical
goal of developing, de-risking, and deploying energy storage to the
grid. I applaud the Committee for taking up this critical issue, and
I urge my colleagues to vote yes on this amendment and the BEST
Act. I yield back.

Chairman LaMB. Is there any further discussion on the amend-
ment? The vote will occur on the amendment. All in favor say aye.
Those opposed say no. The ayes have it, and the amendment is
agreed to.

A reporting quorum being present, I move that the Energy Sub-
committee of the Secience, Space, and Technology Committee report
H.R. 2986, as amended, to the full Committee, with the rec-
ommendation that the bill be approved. Those in favor of the mo-
tion will signify by saying aye. Opposed, no. The ayes have it, and
the bill is favorably reported.

Without objection, the motion to reconsider is laid upon the table.
I ask unanimous consent that staff be authorized to make any nec-
essary technical and eonforming changes to the bill. Without objec-
tion, so ordered. Members will have 2 subsequent calendar days in
which to submit supplemental, minority, or additional views on the
measure.

H.R. 5874

Chairman LamMB. We will now consider H.R. 5374, the Advanced
Geothermal Research and Development Act of 2019. The Clerk will
report the bill.

The CLERK. H.R. 5374, a bill

[The bill follows:]
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cently established DOE Office of Cybersecurity, Energy Security,
and Emergency Response. The bill authorizes an interagency re-
search and development program to advance electric grid
cybersecurity, physical security, grid resilience, and emergency re-
sponse efforts. In particular, the bill authorizes activities on the
cybersecurity testbeds, education and workforce training and
standards, and guidance documents for energy sector cybersecurity
practices.

I'm proud that today’s bills are supported by a cross-section of in-
terested groups. One or more of today’s bills has been endorsed by
organizations that include the National Audubon Society, the U.S.
Chamber of Commerce, the Information Technology and Innovation
Foundation, the Environmental Defense Fund, the National Rural
Electric Cooperatives Association, Duke Energy, the Union of Con-
cerned Scientists, the Natural Resources Defense Fund, and the
National Association of Manufacturers.

Thank you.

[The statement of Chairwoman Johnson follows:]

Good morning, and welcome to today’s Science Committee markup of five good,
bipartisan bills.

First, we will consider H.R. 2986, the Better Energy Storage Technology Act. The
BEST Act authorizes the Department of Energy to conduct a cross-cutting research,
development, and demonstration program on energy storage technologies, including
batteries and pumped hydro systems. The Aet requires DOE create a 5-year stra-
te%ic plan to coordinate research activities among DOE’s technology offices.

enewable energy technology can be intermittent. Strong winds die down, and
sunny days turn cloudy. According to the Ccngg‘essional Research Service, energy
storage systems may be a key technology to enabling a reliable, low greenhouse gas
emitting electrie grid comprised of energy generation sources like wind and solar.

Next we have H.R. 4230, the Clean Industrial Technology Act of 2019. This act
authorizes a intra-agency, DOE-led research, development, and demonstration pro-
gram to advance technologies that will help reduce emissions from the manufac-
turing sector, including steel and dement production, chemical production, and in-
dustrial heat. The research program will be carried out in collaboration with stake-
holders from industry and labor groups.

Allowing American manufacturers to access technologies that make them increas-
ingly sustainable will ensure that the domestic manufacturing industry will remain
competitive through the 21st Century.

‘We will then move on to H.R. 5374, the Advanced Geothermal Research and De-
velopment Act of 2019. I will speak about this bill a little later.

Next is H.R. 5428, the Grid Modernization Research and Development Act of
2019, which authorizes a broad research, development, and demonstration program
on a wide variety of topics pertaining to grid modernization, including smart grid
modeling, planning, and controls; hybrid energy systems; and enhanced electric grid
integration of technologies like vehicles and building components.

Our nation’s electricity grid is undergoing a series of transformations, which in-
clude adapting to a changing electricity generation mix, an increase in “smart grid”
technologies, and a growing need to improve the resilience of the electric power grid.
This bill will help lead our nation in developing the technologies we need by setting
forth a comprehensive research agenda led by the DOE.

Finally, we’ll be considering H.R. 5760, the Grid Security Research and Develop-
ment Act. This bill is an updated version of a bill that Mr. Bera and I introduced,
along with many of our Science Committee colleagues, in the previous two Con-
gresses.

H.R. 5760 will é)rovide legislative guidance to the activities carried out by the re-
cently established DOE Office of Cybersecurity, Energy Security, and Emergency
Response. The bill authorizes an interagency research and development program to
advance electric grid cybersecurity, physical security, grid resilience, and emergency
response efforts. In particular, the bill authorizes activities on cybersecurity test
beds, education and workforce training and standards, and guidance documents for
energy sector cybersecurity practices.

I am proud that today’s bills are supported by a cross-section of interested grou%s.
One or more of today’s bills has been endorsed by organizations that include: the



68

4

National Audubon Society, the U.S. Chamber of Commerce, the Information Tech-
nologI:}II & Innovation Foundation (ITIF), the Environmental Defense Fund (EDF),
the National Rural Electric Cooperative Association, Duke Energy, the Union of
Concerned Scientists, the Natural Resources Defense Fund, and the National Asso-
ciation of Manufacturers.

Chairwoman JOHNSON. I now recognize our Ranking Member for
his opening remarks.

Mr. Lucas. Thank you, Chairwoman Johnson, for holding today’s
full Committee markup.

The Science Committee has one of the best records in Congress
for passing productive, bipartisan legislation, and I'm very pleased
to see us upholding that tradition this morning. We've reached bi-
partisan agreement on the five energy bills being considered today.

Currently, the U.S. energy sector faces a number of critical chal-
lenges, and it can be difficult to find the best path forward in a
world that increasingly demands cleaner, more reliable, and more
affordable energy sources. But it is our job in Congress to set the
priorities to address these challenges and focus our limited Federal
resources where we can see the best return on investment.

To deliver truly effective solutions, we must take the long-term
and big-picture approach. We must support research in funda-
mental science that drives innovation over a broad range of energy
applications and strategically invest in the early stage clean-energy
technologies that industry cannot support. We must also provide
for R&D (research and development) to modernize and defend our
critical energy infrastructure and address the complex energy
needs of our Nation’s industrial sectors. These are the initiatives
that today’s bills will address.

First, we'll consider this morning H.R. 2986, the BEST Energy
Storage Technology Act of 2019. This legislation authorizes a cross-
cutting research and development program at the Department of
Energy to provide necessary direction on high-priority energy stor-
age technology research and development activities. Advanced grid
scale energy storage is an essentiaf) component of any comprehen-
sive clean-energy strategy and a priority of the current Administra-
tion. Developing our grid scale energy storage ability will accelerate
the growth in all kinds of energy production, which can make use
of this technology.

Our second bill this morning is H.R. 4280, the Clean Industrial
Technology Act of 2019. Our Nation’s economic stability and na-
tional security are tied to the growth of the U.S. industrial sector,
yet the demanding energy needs of industry can represent a unique
challenge for our clean and secure future energy. This bill estab-
lishes a DOE program to support the development of innovative
technologies and practices that will reduce industrial sector emis-
gions while maintaining the effectiveness and competitiveness of
U.S. industry. It also requires the Secretary to establish a com-
prehensive strategy to develop the mission and goals for this new
program.

While I can’t say I agree with every aspect of this legislation, I'd
like to thank our friends across the aisle for meeting us at the
table to come to an agreement. By having a good-faith discussion,
we were able to add responsible funding levels and good govern-
ance provisions to H.R. 4230 that will make this legislation a bi-
partisan product.
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Next, we'll consider my bill, H.R. 5374, the Advanced Geothermal
Research and Development Act of 2019, which authorizes DOE’s
cutting-edge geothermal research and development activities. This
bill establishes a geothermal computing program and includes
funding for critical geothermal user facilities that will support the
next generation of electricity generation from these vast and large-
ly untapped renewable resources. I would like to thank Chair-
woman Johnson for cosponsoring this legislation and working with
me to refine it.

While many renewables like wind and solar are already seeing
success in the market, early stage technologies like geothermal,
which are often far too expensive and risky for industry to take to
scale, require Federal support for R&D. By strategically investing
in these promising technologies, we can continue to enhance our di-
verse domestic energy portfolio and bolster U.S. energy independ-
ence. While we support next-generation energy technologies and
clean-energy strategies, we must also increase our investment in
our critical energy infrastructure.

So, finally, the Committee will consider H.R. 5428, the Grid Mod-
ernization Research and Development Act of 2019, and H.R. 5760,
the Grid Security Research and Development Act. Together, these
two bills authorize DOF’s critical work in strengthening our Na-
tion’s electric grid against rapidly changing technological chal-
lenges. The Grid Security Research and Development Act authorizes
the Department’s critical cybersecurity and emergency response
R&D activities and directs DOE to work with relevant Federal
agencies to develop cybersecurity best practices. The Grid Mod-
ernization Research and Development Act authorizes R&D into hy-
brid energy systems, grid integration, and smart grid modeling,
Igli)dernizing the grid to improve its overall resilience and flexi-

ility.

T'd like to take this opportunity to thank my good friends across
the aisle for working with us on these bills. I appreciate that we
can come together to focus on our shared interest in supporting
commonsense legislation to maintain U.S. national security, envi-
ronmental stewardship, economic prosperity, and energy security
for years to come. And I'd like to again thank Chairwoman Johnson
for holding this markup, and I yield back the balance of my time.

[The statement of Mr. Lucas follows:]

Thank you, Chairwoman Johnson, for holding today’s full Committee mark-up.

The Science Committee has one of the best track records in Congress for passing
productive, bipartisan legislation, and I'm very pleased to see us upholding that tra-
dition this morning. We've reached bipartisan agreement on the five energy bills
being considered today.

Currently, the U.S. energy sector faces a number of critical challenges, and it can
be difficult to find the best path forward in a world that increasingly demands
cleaner, more reliable, and more affordable energy sources. But it is cur job in Con-
gress to set the priorities to address these challenges and focus our limited federal
funds where we can see the best return on investment.

To deliver truly effective solutions, we must take the long-term and big picture
approach. We must support research in fundamental science that drives innovation
over a broad range of energy applications, and strategically invest in the early-stage
clean energy technologies that industry cannot support. We must also provide for
R&D to modernize and defend our critical energy infrastructure and address the

complex energy needs of our nation’s industrial sectors. These are the initiatives
that today’s bills will address.
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Chairwoman JOBNSON. Good morning. The Committee will come
to order. Without objection, the Chair is authorized to declare re-
cess at any time. Pursuant to Committee rule and the House rules,
the Chair announces that she may postpone roll call votes.

Pursuant to notice, the Committee meets to consider the fol-
lowing measures: H.R. 2986, Better Energy Storage Technology Act,;
H.R. 4230, Clean Industrial Technology Act of 2019; H.R. 5374, Ad-
vanced Geothermal Research and Development Act of 2019; H.R.
5428, Grid Modernization Research and Development Act of 2019,
H.R. 5760, Grid Security Research and Development Act.

We welcome all to the Science Committee markup of five good,
bipartisan bills. First, we will consider the Better Energy Storage
Technology Act (BEST ACT). The BEST Act authorizes the Depart-
ment of Energy to conduct a crosscutting research, development,
and demonstration program on energy storage technologies, includ-
ing batteries and pumped hydro systems. The act requires DOE
(Department of Energy) to create a 5-year strategic plan to coordi-
nate research activities among DOE’s technology offices.

Renewable energy technology can be intermittent. Strong winds
die down, and sunny days turn cloudy. According to the Congres-
sional Research Service, energy storage systems may be a key tech-
nology to enabling a reliable, low greenhouse-gas-emitting electric
grid comprised of energy generation sources like wind and solar.

Next, we have H.R. 4280, the Clean Industrial Technology Act of
2019. The act authorizes an interagency, DOE-led research, devel-
opment, and demonstration program to advance technologies that
will help reduce emissions from the manufacturing sector, includ-
ing steel and cement production, chemical production, and indus-
trial heat. The research program will be carried out in collabora-
tion with the stakeholders from industry and labor groups. Allow-
ing American manufacturers to access technologies that make them
increasingly sustainable will ensure that the domestic manufac-
turing industry will remain competitive throughout the 21st cen-

tury.

We will then move to H.R. 5374, the Advanced Geothermal Re-
search and Development Act of 2019. 1 will speak about this bill a
little bit later.

Next is H.R. 5428, the Grid Modernization Research and Devel-
opment Act of 2019, which authorizes a broad research, develop-
ment, and demonstration program on a wide variety of topics per-
taining to grid modernization, including smart grid modeling, plan-
ning, and controls; hybrid energy systems; and enhanced electric
grid integration of technologies like vehicles and building compo-
nents. Our Nation’s electricity grid is undergoing a series of trans-
formations, which includes adapting to a changing electricity gen-
eration mix, an increase in smart-grid technologies, and a growing
need for improved resilience of the electric power grid. This bill will
help lead our Nation in developing the technologies we need by set-
ting forth a comprehensive research agenda by the DOE.

Finally, we’ll be considering H.R. 5760, the Grid Security Re-
search and Development Act. This bill is an updated version of a
bill that Mr. Bera and I introduced, along with many of our Science
Committee colleagues, in the previous two Congresses. H.R. 5760
will provide legislative guidance to activities carried out by the re-



71

6

The first bill we will consider this morning is HL.R. 2986, the “Better Energy Stor-
age Technology Act of 2019.” This legislation authorizes a eross-cutting research and
development program at the Department of Energy (DOE) to provide necessary di-
rection on high-priority energy storage technology research and development activi-
ties.

Advanced grid scale energy storage is an essential component of any comprehen-
sive clean energy strategy and a priority of the current administration. Developing
our grid scale energy storage ability will accelerate growth in all kinds of energy
production, which can make use of this technology.

Our second bill this morning is H.R. 4230, the “Clean Industrial Technology Act
of 2019.” Our nation’s economic stability and national security are tied to the
growth of the U.S. industrialsector.

Yet the demanding energy needs of industry can represent a unique challenge for
our clean and secure energy future. This bill establishes a DOE program te support
the development of innovative technologies and practices that will reduce industrial
sector emissions while maintaining the effectiveness and competitiveness of U.S. in-
dustry, It also requires the Secretary to establish a comprehensive strategy to de-
velop the mission and goals for this new program.

While I can’t say I agree with every aspect of this legislation, I would like to
thank our friends across the aisle for meeting us at the table to come to an agree-
ment. By having a good-faith discussion, we were able to add responsible funding
levels and good governance provisions to H.R. 4230 that will make this legislation
a bipartisan product.

Next we will consider my bill, H.R. 5374, the “Advanced Geothermal Research and
Development, Act of 2019” which authorizes DOE’s cutting-edge geothermal research
and development activities. This bill establishes a geothermal computing program
and includes funding for critical geothermal energy user facilities that will support
the next generation of electricity generation from these vast and largely untapped
renewable resources. I would like to thank Chairwoman Johnson for cosponsoring
this legislation and for working with me to refine it.

While many renewables like wind and solar are already seeing success in the
market, early stage technologies like geothermal, which are often far too expensive
and risky for industry to take to scale, require federal support for R&D. By strategi-
cally investing in these promising technologies we can continue to enhance our di-
verse domestic energy portfolio and bolster U.S. energy independence.

While we support next-generation energy technologies and clean energy strate-
gies, we must also increase our investment in our critical energy infrastructure. So
finally, the Committee will consider H.R. 5428, the “Grid Modernization Research
and Development Act of 2019” and H.R. 5760, the "Grid Security Research and De-
velopment Act.”

Together, these two bills authorize DOE's critical work in strengthening our na-
tion’s electric grid against rapidly changing technological challenges. The Grid Secu-
rity Research and Development Act authorizes the Department’s crucial
cybersecurity and emergency response R&D activities and directs DOE to work with
relevant Federal agencies to develop cybersecurity best practices. The Grid Mod-
ernization Research and Development Act authorizes R&D into hybrid energy sys-
tems, grid integration, and smart grid modeling - modernizing the grid to improve
its overall resilience and flexibility.

I'd like to take this opportunity to thank my good friends across the aisle for
working with us on these bills. I appreciate that we can come together to focus on
our shared interest in supporting commonsense legislation to maintain U.S. national
security, environmental stewardship, economic prosperity, and energy security for
years to come. I'd like to again thank Chairwoman Johnson for holding this markup
and I yield back the balance of my time.

Chairwoman JOHNSON. Thank you very much.

We will now consider H.R. 29886, the Better Energy Storage Tech-
nology Act. The clerk will report the bill.

The CLERK. Committee print of H.R. 2986, section 1—v

[The bill follows:]
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COMMITTEE PRINT

[Showing the text of H.R. 2986 as forwarded by the
Subcommittee on Energy on December 19, 2019]

1 SECTION 1. SHORT TITLE.
2 This Act may be cited as the “Better Energy Storage
3 Technology Act” or the “BEST Act”.
4 SEC. 2, ENERGY STORAGE.
5 (8) Ix GENERAL~—The United States Energv Stor-
6 age Competitiveness Act of 2007 (42 U.S.C. 17231) is
7 amended—
8 (1) by redesignating subsections (1) through (p)
9 as subseetions {n) through (r}, respeetively; and
10 (2) by inserting after subsection (k) the fol-
1 lowing:
12 “{1) ENERGY STORAGE RESEARCH AND DEVELOP-
13 MENT PROGRAM.—
14 “(1) IN GENERAL~—Not later than 180 days
15 after the date of enactment of the Better Encrgy
16 Storage Technology Act, the Seeretary shall estab-
17 lish a research and development program for cnergy
18 storage systems, components, and materials across
19 multiple program offiees of the Department.
20 “(2) REQUIREMENTS.—In earrying out the pro-
21 gram under paragraph (1), the Seeretary shall—
G \WHLC\O10920\010820.228.%mi {76353112)

January 8, 2020 (5:33 p.m.)
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2

“(A) coordinate aeross all relevant pro-
gram offices throughout the Department, in-
cluding the Office of Eleetricity, the Office of
Energy Efficiency and Renewable Energy, the
Advanced Research Projects Agency — Energy,
the Office of Science, and the Office of Cyberse-
eurity, Energy Scewrity, and Emergency Re-
spouse;

“(B) adopt long-term cost, performance,
and demonstration targets for different types of
energy storage systems and for usc in a variety
of regions, including rural aveas; and

“(C) ineorporate considerations of sustain-
ability, sourcing, recycling, reuse, and disposal
of materials, including critieal clements, in the
design of energy storage systems;

“(D)  identify energy storage duration
needs; and

“(E) analyze the need for various types of
cnergy storage to improve eleetric grid resil-
ience and reliability.

“(3) STRATEGIC PLAN.~—

“(A) In gENBrAL—No later than 180

days after the date of enactment of the Better

Energy Storage Techunology Act, the Seeretary

{75353112)
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3

shall develop a 5-vear strategic plan identifying
research, development, demonstration, and com-
mereial application goals for the program in ac-
cordance with this section. The Secretary shall
submit this plan to the Committee on Seience,
Space, and Technology of the House of Rep-
resentatives and the Committee on Energy and
Natural Resources of the Senate.

“(B) ConTENTS.—The strategic plan sub-
mitted under subparagraph (4) shall—

(i) identify programs at the Depart-
ment related to energy storage systems
that support the research and development
activities deseribed in paragraph {4), and
the demonstration projects under sub-
section (m); and

“(i1) include timelines for the accom-
plishment of goals developed under the
plan.

“(Cy UPDATES T0O PLAN.—Not less fre-
quently than onee every 3 years, the Secretary
shall submit to the Committee on Secience,
Spaee, and Technology of the House of Rep-

resentatives and the Committec on Enecrgy and

(75353112)
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1 Natural Resources of the Senate an updated
2 version of the plan under subparagraph (A).

3 “(4) RESEARCH AND DEVELOPMENT.—In ear-
4 rying out the program established in paragraph (1),
5 the Scerctary shall focus on developing—

6 “(A) energy storage systems that can store
7 cnergy and genevate stored energy for a min-
8 imam of 6 hours in duration to balance elec-
9 tricity needs over the course of a single day;
10 “(B3} long-duration energy storage systems
11 that ean store energy and generate stored en-
12 ergy for 10 to 100 hours in duration; and

13 “(C) energy storage systems that ean store
14 enei'gy and generate stored energy over several
15 months and address seasonal seale variations in
16 supply and demand.

17 “(5) TESTING AND VALIDATION.—The Sec-
18 retary shall support the standardized testing and
19 validation of cnergy storage systems under the pro-
20 gram through collaboration with 1 or morc National
21 Laboratories, ineluding the development of meth-
22 odologies to independently validate cnergy storage
23 teehnologies by—
24 “(A) performance of energy storage sys-
25 tems on the electric grid, including—

GAVHLC0109200\010920.228.%m! {75353112)

January 8, 2620 (5:33 p.m.)
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5

“{i) when appropriate, testing of ap-
plication-driven charge and discharge pro-
tocols;

“(iiy evaluation of power capacity and
energy output;

“{i) degradation of the encrgy stor-
age systems from cyeling and aging;

“(iv) safety; and

“(v) reliability testing under grid duty
cyeles; and
“(B) predietion of lifetime metries.

“(6) COORDINATION.—In carrying out this sub-

section, the Secvetary shall coordinate with—

“(A) programs and offices that aim to in-
crease domestic manufacturing and produetion
of energy storage svstems, sueh as those within
the Department and within the National Insti-
tute of Standards and Technology;

“(B) other Federal agencies that ave ear-
rving out initiatives te inerease energy reli-
ability through the development of energy stor-
age systems, including the Department of De-

tense; and

(75353112)
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6
1 “(C) other stakeholders working to ad-
2 vance the development of commercially viable
3 energy storage systems.
4 “(7) TECHNICAL ASSISTANCE PROGRAM.—
5 “(A) IN OENERAL—The Secretary shall
6 provide technieal assistance for eommercial ap-
7 plication of energy storage technologics to eligi-
8 ble entities.
9 “(B) TECLNICAL ASSISTANCE.—Technical
10 assistanee provided under this paragraph—
11 “(i) may include assistance with—
12 “(T) assessment of relevant tech-
13 nical and geographic characteristics;
14 “{II) interconnection of clee-
15 trieity storage systems with the clee-
16 trie grid; and
17 “(IIT) engineering design; and
18 “(it) may not include assistance relat-
19 ing to modification of Federal, State, or
20 local regulations or policies with respeet to
21 energy storage systems.
22 “(C) APPLICATIONS.~—
23 “) IN GENErAL—The Sceretary
24 shall seck applications for technical assist-
25 anee and grants under the program—
GAVHLCD109201010920.228.xmd {75353112)

January 8, 2020 (5:33 p.m.)
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1 “(I) on a competitive basis; and

2 “(II) on a periodic basis, but not
3 less frequently than once every 12
4 months.

5 “(iil) PrioriTiEs.—In sclecting eligi-
6 ble entities for technical assistance for
7 commercial applieations, the Seeretary
8 shall give priority to eligible entities with
9 projects that have the greatest potential
10 for—

11 “(I) strengthening the reliability
12 and vesiliency of the electric grid to
13 the impact of extreme weather events,
14 power grid failures, and interruptions
15 in supply of electrieity;

16 “(IT) reducing the cost of encrgy
17 storage systems; or

18 (L) facilitating the use of net
19 zero emission energy resources.
20 “(8) PROGRAM DEFINED.—In this subscetion,
21 the term ‘program’ means the research and develop-
22 ment program cstablished under paragraph (1).”.
23 (b} KENERGY STORAGE DEMONSTRATION IRO-

24 GraM—The United States Encrgy Storage Competitive-

g\VHLLI010920\010920.228.xmi {75353112)
January 8, 2020 (5:33 p.m.)
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1 ness Act of 2007 (42 U.8.C. 17231), as amended, is

2 amended by inserting after subsection (1) the following:

3 “(m) ENERGY STORAGE DEMONSTRATION PRO-
4 GRAM.—
5 “(1) ESTABLISHMENT.—The Scerctary shall cs-
6 tablish a eompetitive grant program for the dem-
7 onstration of cnergy stovage systems, as identified
8 by the Secretary, that use either—
9 “(A) a single system; or
10 “(B) aggregations of multiple systems.
11 “(2) EuiciniLity.—Entities eligible to receive a
12 grant under paragraph (1) include—
13 “(A) a State, territory, or possession of the
14 United States;
15 “(B) a State encrgy office;
16 “(C) a tribal organization (as defined in
17 section 3765 of title 38, United States Code);
18 “(D) an institution of higher cducation (as
19 defined in seetion 101 of the Higher Education
20 Act of 1965 (20 U.S.C. 1001))
21 “(E) an electric utility, including—
22 ' “(1) & rural cleetric cooperative;
23 “(i) a political subdivision of a State,
24 such as a municipally owned clectrie util-
25 ity, or any ageney, authority, corporation,

G\WHLCI010920\010920.228.30m)
January 8, 2020 (5:33 p.m.)

(75353112)
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9
1 or instrumentality of one or more State po-
2 litical subdivisions; and
3 “(iit) an investor-owned utility; and
4 “(F) a private company, such as but not
5 limited to an energy storage company.
6 “(3) SELECTION REQUIREMENTS.—In selecting
7 eligible entitics to veceive a grant under this section,
8 the Secretary shall, to the maximum extent prac-
9 ticable—
10 “(A) ensure regional diversity among cligi-
11 ble entities that reccive the grants, including
12 participation by rural States and small States;
13 “(B) ensure that specific projects selected
14 for grants—
15 “(i) expand on the existing technology
16 demonstration programs of the Depart-
17 ment of Energy; and
18 “(i1) arc designed to achieve ong or
19 more of the ohjeetives deseribed in para-
20 graph (4);
21 “(C) give consideration to proposals from
22 eligible entitics for sceuring energy storage
23 through competitive procurcment or econfract
24 for serviee; and
g \WHLC\010920\010920.228.3xmi {75353112)

January 9, 2020 (5:33 p.m.)
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10
“(D) prioritize projeets that leverage
matching funds from non-Federal sourees.

“(4) OrJECTIVES.—Bach demonstration project

selected for a grant under paragraph (1) shall in-

clude onc or more of the following objectives:

“(A) To improve the security of eritical in-
frastrueture and emergency response systems.

“(B) To improve the reliability of the
transmission and distribution system, particu-
larly in rural areas, inchuding high cnergy eost
rural areas.

“(C) To optimize transmission or distribu-
tion system operation and power quality to
defer or avoid costs of replacing or upgrading
cleetric grid infrastructure, inecluding trans-
formers and substatiouns,

“(D) To supply energy at peak periods of
demand on the cleetric grid or during periods of
significant variation of cleetric grid supply or
demand.

“(B) To reduce peak loads of homes and
businesses, particularly to defer or avoid invest-
ments in new electric grid capacity.

“(F) To advanee power conversion systems

to make the systems smarter, more efficient,

(75353112)
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11
able to communicate with other inverters, and
able to control voltage.

“(G) To provide ancillary services for grid
stability and management,

“(II) To integrate one or more energy re-
sourees, including renewable cnergy resources,
at the source or away from the source.

“(I) To increase the feasibility of
mierogrids or islanding.

“(J)y To enable the use of stored encrgy in
forms other than cleetricity to support the nat-
ural gas system and other industrial processes.

“(8) RESTRICTION ON USE OF FUNDS.—Any el-

igible entity that reccives a grant under paragraph
{1) may only use the grant to fund programs relat-
ing to the demonstration of energy storage systems
connected to the eleetric grid, or that provides bi-di-
rectional energy storage capable of providing baeck-
up encrgy in the event of grid cutages, including en-
ergy storage systems sited behind a customer rvev-
enue meter.

“(6) FEDERAL COST SIARE~The Federal cost
share of a prgject carried out with a grant under
paragraph (1) shall he not more than 50 pereent of

the total costs ineurred in connection with the devel-

gWHLCY10820010920.228.ami {75353112)

January 8, 2020 (5:33 p.m.)
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opment, construction, acquisition of components for,

or engincering of a demonstration project.

“(T) NO PROJECT OWNERSHIP INTEREST.—The

United States shall hold no equity or other owner-
ship interest in an cnergy storage system for which

a grant is provided under paragraph (1).

“(8) RULES AND PROCEDURES; AWARDING OR

GRANTS.—

“{A) RULES AND PROCEDURES.~—Not later
than 180 days after the date of cnaetment of
the Better Encrgy Storage Technology Act, the
Secretary shall adopt rules and procedures for
carrying out the grant program under sub-
section {(m).

“(B) AWARDING OF GRANTS.—Not later
than 1 year after the date on which the rules
and procedures under paragraph (A) are estab-
lished, the Scerctary shall award the initial
prants provided under this section.

“(9) RerorTs—The Secretary shall submit to

Congress and make publiely available—

“(A) not less frequently than onee every 2
years for the duration of the prant program
under subsection (m), a report deseribing the

performance of the grant program, induding a

(75363112)
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1 svothesis and analysis of any information the
2 Secretary veguives grant reeipients to provide to
3 the Secerctary as a condition of rveceiving a
4 grant; and

5 “(B) on termination of the grant program
6 under subscetion (m}, an assessment of the sue-
7 cess of, and cducation provided hy, the meas-
8 ures carried out by grant recipients under the
9 grant program.

10 “(10) ProarAM DEFINED.—In this subsection,
11 the term ‘program’ means the demonstration pro-
12 gram established under paragraph {1).".

13 {¢) AUTHORIZATION OF APPROPRINTIONS.—The

14 United States Energy Storage Competitiveness Act of
15 2007 (42 U.8.C. 17231) is amended, in subsection (1) (as

16 redesignated by subscetion (a)(1))—

17 (1) in paragraph (5), by striking “and” at the
18 end;

19 (2) in paragraph (6), by striking the peviod at
20 the end and inserting “; and”; and

21 {3) by adding at the end the following:

22 “{T7) the rescarch and development program for
23 encrgy storage systems nnder subseetion (1)—

24 “LA) $62,000,000 for fiseal vear 2020,

25 “{B) % 65,100,000 for fiscal year 2021,

GAVHLO109200010320.228,xmi
January 9, 2020 (5:33 p.m.)

{75353112)
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1 “CY $ 68,355,000 for fiseal vear 2022;

2 “(D) $ 71,773,000 for fiseal year 2023
3 and

4 “(E) $ 75,362,000 for fiscal year 2024,

5 “(8) the demonstration program for cnergy
6 storage systems under subseetion (m), $50,000,000
7 for cach of fiseal years 2020 through 2024.”.

8 {}) DEFINITIONS.—In this Act:

9 (1) ENERGY STORAGE sYSTEM.—The term “en-
10 ergy storage system” means a system, cquipment,
11 facility, or technology relating to the clectrie grid
12 that—

13 (A) is capable-of absorbing energy, storing
14 such cnergy for a peried of time, and dis-
15 patehing such energy after storage; and

16 (B) uses a mechanical, electrical, chemieal,
17 eleetrochemical, or thermal process to store
18 such energy, or any other process that the See-
19 retary determines relevant.
20 {2) IsraxD.—The term ‘““dsland” means onc or
21 more distributed generators or euergy storage sys-
22 tems that continues to power a location in the ab-
23 sence of cleetrictty from the eleetrie grid.
24 (3) MicroariD.—The term “microgrid” means
25 an integrated energy system consisting of inter-con-

gVHLCW016820'010920.228.xmi (753531!2)

January 8, 2020 (5:33 p.m.)
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neeted loads and distributed energy resourees, in-
cluding gencrators and encrgy storage systems, with-
in elearly defined clectrieal boundaries that—
(A) acts as a single controllable entity with
respeet to the grid; and
(13) ean eonneet and diseconneet from the
grid to operate in cither grid-connected mode or
island-mode; or
(C) can operate in the absence of the grid.
{(4) NATIONAL LABORATORY.—The term *‘na-
tional laboratory” has the meaning given the term in
section 2 of the Energy Poliey Aet of 2005 (42
U.8.C. 15801).

g\WHLCI010920%010920.228. 07 {75353112)

January 8, 2020 (5:33 p.m.)
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Chairwoman JOHNSON. Without objection, the bill is considered
as read and open to amendment for any point.

I now recognize the gentleman from Ilinois, Dr. Foster, to briefly
speak on his bill.

Mr. FosTER. Thank you, Chairwoman Johnson and Ranking
Member Luecas.

I'm proud that the Committee today is advancing H.R. 2986, the
bipartisan Better Energy Storage Technology or BEST Act led by
myself, Mr. Casten, Ms. Herrera Beutler, and Mr. Gonzalez. I want
to thank my friends on the other side of the aisle for working with
me to develop a bill that will address climate change, one of the
critically important issues facing our country and the world.

Developing advanced energy storage technologies will allow us to
modernize our electric grid and reduce our dependence on fossil
fuels. I will speak more on this bill when I introduce a manager’s
amendment, but in the meantime, I urge all of my colleagues to
support this bill and yield back.

Chairwoman JOHNSON. Thank you. Any other Members wish-
ing—Mr. Gonzalez?

Mr. GoNzALEZ. Thank you, Madam Chair Johnson and Ranking
Member Lucas, for holding this markup. I urge all my colleagues
to support H.R. 2986, the Better Energy Storage Technology Act. 1
was proud to join Representatives Foster, Herrera Beutler, and
Casten in introducing this legislation, and I thank them for their
leadership to help sustain U.S. energy dominance with this bill.

The BEST Act directs the DOE to establish R&D and demonstra-
tion programs for grid scale energy storage. Currently, one of the
biggest barriers to greater usage of grid-scale energy storage is the
cost of building storage units. The purpose of this legislation is to
make energy storage more affordable by directing DOE to devise
and enact cost targets for demonstration projects.

Additionally, the BEST Act will create a joint Department of De-
fense-DOE storage demonstration program and establish regu-
latory actions to enable integration of energy storage into the grid.

With this legislation, we’re aiming to tackle one of the key inno-
vation challenges that confronts our energy sector today. As our
economy places ever-increasing strains on the existing grid, we
need to build better, cheaper, and more efficient grid-scale energy
storage units. If we’re successful in confronting these challenges
and developing the requisite storage technologies here at home,
then the rest of the world will look to us as we forge solutions to
some of the most difficult global energy challenges facing our soci-
ety. This means more American energy jobs selling transformative
technology across the world.

‘We know onerous regulations will not decrease carbon emissions.
Only innovative and smart technologies that we can export to the
biggest polluters in the world such as China and India can help us
achieve that. We have a terrible example in Germany of what top-
down government regulations can do where you spend a lot of
money, regulate your economy, and don’t get much done on the car-
bon reduction front.

If we want to reduce carbon emissions across the world, I believe
placing American innovation and our economic might front and
center in the debate is the only approach that will work. The BEST
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Act does that. It is the right approach, and I urge my colleagues
from both sides of the aisle to support it. With that, Madam Chair,
I yield back.

Chairwoman JOHNSON. Thank you. Anyone else wishing to be
recognized?

We will now proceed with the amendments in the order of the
roster. The manager’s amendment, the first amendment on the ros-
ter is an amendment offered by the gentleman from Ilinois. He'’s
recognized to offer his amendment.

Mr. FOSTER. I have an amendment at the desk.

b The CLERK. Amendment No. 1, amendment to H.R. 2986 offered
v Mr.——
[The amendment of Mr. Foster follows:]



89

24

GACMTESCMO\ENERGY\MGR-AMD-2986. XML

AMENDMENT TO H.R. 2986

OFFERED BY Mr , Foster

Page 4, line 7, strike “generate” and insert “de-

liver”,

Page 4, line 11, strike “gencrate” and insert “de-

liver”.

Page 4, line 14, strike “gencrate” and insert “de-
3 3 =)
Tiver”.

k1]

Page 7, line 12, strike “vesilieney” and insert “resil-

ience”.

Strike page 11, line 22, through page 12, line 2, and

replace with the following:

1 {6) CosT SHARING.—In carrying out this see-
2 tion, the Scerctary shall require cost sharing under
3 this seetion in accordance with section 988 of the
4 Energy Poliey Act of 2005 (42 U.S.C. 16352).

g:\VHLCY0131201013120.137 xmi (75507112)
January 31, 2020 (1:36 p.m.}
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Chairwoman JOHENSON. I ask wunanimous consent to dispense
with the reading. Without objection, so ordered.

I recognize the gentleman from Illincis for five minutes to ex-
plain his amendment.

Myr. FOSTER. Thank you, Madam Chair. I am introducing a man-
ager's amendment to make technical and conforming changes to
H.R. 2986, the bipartisan Better Energy Storage Technology or
BEST Act. I'm very pleased that we're considering this bill led by
myself, Mr. Casten, Ms. Herrera Beutler, Mr.—and Mr. Gonzalez,
along with 50 other bipartisan coesponsors, including Chairwoman
Johnson and Ranking Member Weber.

The fight against climate change is one of the defining issues of
our time. We are working hard every day to develop solutions to
address this critical issue. And energy storage is essential for mak-
ing progress toward clean-energy economy. These technologies take
many forms, including batteries, pumped hydropower, and thermal
energy storage. The development of cost-effective energy storage
systems will help reduce the intermittency issues of renewable gen-
eration sources like solar and wind energy and will also provide
grid services such as frequency regulation to ensure that electricity
consumers receive reliable and resilient power.

Near my home in Illinois researchers at Argonne National Lab
are working hard to accelerate the state of advanced batteries, in-
cluding the development of novel cathode, anode, and electrolyte
designs, as well as new materials synthesis and characterization
tools. In particular, Argonne National Lab is the home of the Joint
Center for Energy Storage Research, also known as JCESR, which
is a $24 million annual investment made by DOE and executed by
universities and labs around the country to develop transformative
battery storage technologies that go beyond lithium-ion batteries.

That's why I'm very pleased to see the House Committee on
Science, Space, and Technology consider the Better Energy Storage
Technology Act today. The bill sets forth a crosscutting program at
the Department of Energy to advance a suite of storage tech-
nologies. It directs DOE to establish a research and development
program that coordinates across relevant program offices to make
progress toward developing cost-effective and sustainable energy
storage systems, including testing and validation activities. The bill
also directs the Department to develop a 5-year strategic plan to
continue to identify and refine research goals for the program.

Finally, the bill authorizes an energy storage demonstration pro-
gram, as well as a technical assistance program, to help put more
energy storage systems on our electric grid.

I would be remiss if I did not also acknowledge the hard work
of my colleague on the Science Committee Mr. Casten, who intro-
duced the Promoting Grid Storage Act of 2019. His bill contained
many important provisions that have helped strengthen the version
of the BEST Act that we're considering in front of the Committee
today.

I'm also pleased that we will be considering amendments from
my colleagues Mr. Tonko and Ms. Sherrill on this bill today. Mr.
Tonko’s amendment will—would bring attention to the need for im-
proved recycling infrastructure of lithium-ion batteries and other
energy storage systems in the United States. And Ms. Sherrill’s
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amendment would direct DOE to construct—conduct research on
advanced manufacturing techniques for energy storage systems.
These important contributions make the bill even stronger, and I'm
grateful for their work.

I urge my colleagues to support my amendment and final pas-
sage of the bill. With that, I yield back.

Chairwoman JOHNSON. Thank you very much. Any further dis-
cussion or requests for time on this amendment?

If not, if there’s no further discussion, a vote occurs on the
amendment.

All those in favor, say aye.

Those opposed, say no.

The ayes have it, and the amendment is agreed to.

Further proceedings on this amendment will be—oh, the next
amendment on the roster is the amendment offered by the gen-
tleman from New York, Mr. Tonko, who's recognized to offer his
amendment.

Mr. ToNkO. Thank you, Madam Chair. I have an amendment at
the desk.

The CLERK. Amendment No. 2, amendment to the Committee
print of H.R. 2986 offered by Mr. Tonko.

[The amendment of Mr. Tonko follows:]
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AMENDMENT

10 THE CoMMITTEE PRINT TO H.R. 2986

Page 1, line 9, strike “(n) through (r)” and insert

“(p) through (t)".

Page 13, line 15, strike “(r)” and insert “(t)”.

Page 14, line 8, strike all that follows through page

15, line 13,

and insert the following:

1 SEC. 3. CRITICAL MINERAL RECYCLING AND REUSE RE-

O W e 2 vt W

—

GRAM.—

— e
[y

13
14
15

g WHLC\G21120\021120.252.xmt
February 11, 2020 (5:22 p.m.}

following:

SEARCH, DEVELOPMENT, AND DEMONSTRA-

TION PROGRAM.

The United States Energy Storage Competitiveness
Act of 2007 (42 U.S.C. 17231) is amended by inserting

after subseetion (m}), as so designated by section 2, the

“m) CRITICAL MINBRAL RECYCLING AND RREUSE

Resparcy, DEVELOPMENT, AND DEMONSTRATION PRO-

“(1) DEFINITIONS.—In this subsection:

“(4) Crrmical, MINERAL—The term ‘erit-
ical mineral’ means any of a class of chemiecal
clements that have a high visk of a supply dis-

ruption and are eritical to one or more new, en-

(75576613}
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2
ergy-related technologies such that a shortage
of such clement would significantly inhibit
large-seale  deployment of technologies that
store energy.

“(B) RECYCLING.~The term ‘recyeling’
means the separation of critical minerals em-
bedded +within an energy storage system
through physical or chemical means and reuse
of those separated critical minerals in other
teehnologies.

“(2) EstasrLisnMeNT.—Not later than 180

days after the date of enactment of the BEST Aet,
the Secretary shall establish a vesearch, develop-
ment, and demonstration program of recyeling of en-

erpy storage systems containing eritical minerals.

“(3) RESEARCII, DEVELOPMENT, AND DEM-

ONSTRATION~In ecarrying out the program, the
Sceretary may focus research, development, and

demonstration activities on-—

“(A) technologies, process improvements,
and design optimizations that facilitate and
promote reeycling, ineluding—

“@1) improvement of cfficieney and

rates of ecollection of produets and scrap

{75576613)
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3
containing critical minerals from con-
sumer, industrial, and other waste streams;
“(i1) separation and sorting of compo-
nent materials in energy storage systems

containing eritical minerals, including im-

proving the reeyelability of such energy

storage systems;

“(iit) safe storage of energy storage
systems, including reducing fire risk;

“(iv) safc transportation of energy
storage systems and components; and

“(v) development of technologies to
advance energy storage reeycling facility
infrastructure, including integrated reey-
cling facilitics that ean proeess multiple
materials;

“(B) research and development of tech-
nologies that mitigate emissions and environ-
mental impacts that arise from reeyeling, in-
cluding disposal of toxie reagents and byprod-
ucts related to recycling processes;

“(C) research and development of tech-
nologics to enable reeyeling of eritical materials

from batteries in eleetrie vehicles;

{75576613)
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1 “(D) research on and analysis of non-tech-
2 nical barriers to improving the transportation of
3 energy storage systems containing evitieal min-
4 erals; and
5 “(B) researeh on technologies and methods
6 to cnable the safe disposal of encrgy storage
7 systems containing critical minerals, including
8 waste materials and components vecovered dur-
9 ing the reeyeling process.
10 “(4) REPORT TO CONGRESS.—Not later than 2
11 years after the date of cnactment of the BEST Act,
12 and cvery 3 years thereafter, the Seerctary shall
13 submit to the Committee on Science, Space, and
14 Technology of the 1louse of Representatives and the
15 Committee on Encrgy and Natural Resourees of the
16 Senate a report summarizing the activitics, findings,
17 aud progress of the program,
18 “{0) DEFINITIONS.—For purposes of subsections (1),
19 (m), and (n), the following definitions apply:
20 “{1) ENERGY STORAGE SYSTEM.—The term
21 ‘energy storage system’ meaus a system, equipment,
22 facility, or technology relating to the clectric grid
23 that—
g\WHLC021120021120,252.xmi (75576613)
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“(A) is capable of absorbing energy, stor-
ing such encrgy for a period of time, and dis-
pateching such energy after storage; and

“(B) uses a mechanical, electrical, chem-
ieal, clectrochemical, or thermal process to store
such energy, or any other process that the See-
retary determines relevant.

“(2) 1SLAND.—The term ‘island’ means one or

more distributed gencrators or cnergy storage sys-

tems that contimues to power a location in the ab-

sence of eleetrieity from the cleetrie grid.

“(3) MICROGRID.—The term ‘microgrid’ means

an integrated energy system cousisting of inter-con-

nected loads and distributed cnergy resourees, in-

cluding generators and energy storage systems, with-

in clearly defined electrical boundaries that—

“(A) acts as a single controllable entity
with respect to the grid; and

“(B) can eonncet and disconncet from the
grid to operate in cither grid-connected mode or
island-mode; or

“(C)y ean operate in the absence of the
grid.

“(4) NATIONAL LABORATORY.~—~The term ‘na-

tional laboratory’ has the meaning given the term in

gAWHLCW211200021120.252.xmi
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Chairwoman JOHNSON. I ask unanimous consent to dispense
with the reading. Without objection, so ordered.

I recognize Mr. Tonko for five minutes to explain his amendment.

Mr. Tonko. Thank you, Madam Chair. The BEST Act rightfully
directs Federal dollars and expertise toward addressing a critically
important issue: energy storage. However, regardless of the future
innovation that would result from this investment, we know that
demand for batteries and the materials needed to make them is
growing. According to Bloomberg New Energy Finance, sales of
electric vehicles are expected to grow 14-fold this decade and 28-
fold next decade with that demand for lithium, cobalt, nickel, and
other critical minerals is also expected to rise. Of course, such in-
creased demand will create increased waste. The Department of
Energy estimates that we are going to have about 11 million tons
of lithium-ion batteries die between now and 2030.

So what do we do with this enormous stockpile of dead batteries?
My amendment helps answer that question. It would establish an
R&D program focused on critical mineral recycling from energy
storage systems within DOE. Instead of dangerously and waste-
fully disposing of used batteries, we can recover and reuse their
valuable mineral components to make new batteries and other
technologies.

There are several commonsense reasons why we need to invest
in critical minerals recycling. One is American energy security.
Today, we rely on China, Australia, Chile, Congo, and other Na-
tions for the minerals required for lithium-ion batteries. Foreign re-
liance has caused enormous volatility in their price. For example,
cobalt has dropped from $90,000 to $30,000 per ton since 2017. For
us to be a part of this burgeoning new market, we need a reliable
domestic source of materials at a consistent price.

Recycling can provide that source. Additionally, recycling would
allow us to distance ourselves from the significant environmental
and human rights issues tied to the current critical minerals mar-
ket. Recycling batteries and reusing critical minerals is possible
today. In Europe, over 60 percent of the lithium in the economy is
recovered through recycling. In China, Japan, and Korea, the per-
centage is even higher. We only recycle 5 percent of the lithium-
ion batteries in the United States despite recycling 97 percent of
traditional lead acid batteries. Additional research can help us un-
derstand and overcome the logistical, safety, technological, and
nontechnical barriers that are currently inhibiting the development
of a U.S. recycling market.

Collection and storage are major issues. I have heard from nu-
merous companies that want to invest in domestic mineral recy-
cling, that it will not be profitable until we are able to provide a
sufficient waste stream to supply recyclers.

This amendment focuses DOE research on increasing and
streamlining battery collection so that this waste ends up at a recy-
cler and not a landfill where it can pose a significant health and
safety risk. In 2017, 65 percent of fires in California landfills were
started by lithium-ion batteries, and last March a lithium-ion bat-
tery sparked a five-alarm fire in Queens, New York, that burned
for two days. The amendment also focuses DOE research on deter-
mining how to safely store, transport, and stockpile lithium-ion
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batteries so that a stockpile can be maintained without a safety
threat.

The clean energy future that many of us dream of is going to re-
quire the deployment of millions of batteries for the grid and trans-
portation. Rather than ignore foreseeable issues surrounding crit-
ical minerals and battery disposal, which will be upon us by the
end of the decade, let’s take steps today to try to solve them. Di-
recting DOE to establish this RD&D (research, design, and devel-
opment) program will go a long way to ensure these challenges can
be met and the United States can develop a new clean industrial
sector that is needed nationwide.

With that, Madam Chair, I urge Members to support this amend-
ment, and I yield back.

Chairwoman JOENSON. Thank you very much. Any further dis-
cussion on the amendment?

If there is no further discussion, the vote occurs on the amend-
ment.

All in favor, say aye.

Those opposed, say no.

The ayes have it, and the amendment is agreed to.

Next, we have the Sherrill amendment, the—on the roster and
offered by the gentlelady from New Jersey, and she is recognized.

Ms. SHERILL. Thank you, Madam Chair. I have an amendment
at the desk.

Chairwoman JOHNSON. The clerk will read the amendment.

The CLERK. Amendment No. 8, amendment to Committee
print——

[The amendment of Ms. Sherrill follows:]
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AMENDMENT TO
CovMITTEE PRINT OF H.R. 2986
OFFERED BY M S. _Sherrill

Page 2, line 18, strike “and”.
Page 2, line 21, strike the period and insert ; and”

Page 2, after line 21, insert the following new sub-

paragraph:

1 (I") support rescarch and development of

2 advaneed manufacturing technologies that have

3 the potential to improve United States competi-

4 tiveness in energy storage manufacturing.
g:\WHLC\0210200021020.214.xmi {755867I1)
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Chairwoman JOHNSON. I ask unanimous consent to dispense
with the reading. Without objection, so ordered.

I recognize the gentlelady from New Jersey for five minutes to
explain the amendment.

Ms. SHERRILL. Thank you, Chairwoman Johnson and Ranking
Member Lucas, for holding this markup today. I also want to thank
the gentleman from Illinois, Representative Foster, for his work on
this bipartisan legislation.

My amendment requires the Secretary to support research and
development of manufacturing technologies that have the potential
to improve U.S. competitiveness in energy storage manufacturing.
This alliance with the Department of Energy’s vision for estab-
lishing a domestic supply chain for energy storage by 2080 and
serves two goals that we all support: promoting our national secu-
rity and promoting economic development.

Energy storage is a major focus of New Jersey’s plan to create
a sustainable energy future. To increase the amount of clean re-
newable energy on the grid, energy storage is necessary to enhance
the grid’s ability to manage greater variability and demand for
electricity. New Jersey is pursuing targets of 600 megawatts of
electricity storage by 2021 and 2,000 megawatts by 2030.

We are leading the Nation on this front, and I promise you, de-
mand for electricity storage technologies is only going to grow. The
question is will we capitalize and make the United States the glob-
al powerhouse for energy storage and manufacturing? We created
groundbreaking advancements in solar energy but then ceded the
manufacturing base to countries like Germany and China. We are
a global leader in developing energy storage technologies. We
should do everything possible to also lead the world in manufac-
turing them.

I thank the Committee for working on a bipartisan basis to pro-
mote energy storage. I urge support for my amendment and the un-
derlying bill, and I yield back.

Chairwoman JOBNSON. Thank you. Any further discussion on the
amendment?

Hearing none, all in favor, say aye.

Those opposed, say no.

The ayes have it, and the amendment is agreed to.

Now, if there are any other amendments, they can be presented
now.

If no, a reporting quorum being present, I move that the Com-
mittee on Science, Space, and Technology report H.R. 2986, as
amendment—amended to the House with the recommendation that
the bill be approved.

Those in favor of the motion will signify by saying aye.

Those no—those opposed, say no.

The ayes have it, and the bill is favorably reported.

Without objection, the motion to reconsider is laid on the table,
and I ask unanimous consent that the staff be authorized to make
any necessary technical and conforming changes to the bill. With-
out ohjection, so ordered.

Members will have two subsequent calendar days in which to
submit supplementary minority or additional views on the meas-
ure.

O
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